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THE METABOLOR 


Direct Reading 


For Basal Metabolism 
Ventilation 


Vital Capacity 
Estimations and 
Oxygen Administration 


Write for full particulars 
regarding this new instru- 


/ ment or ask your instru- 
ment dealer. 


Toledo Technical Appliance Co. 
2226-36 Ashland Avenue 
TOLEDO, OHIO 
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RABIES VACCINE 


LILLY 


Complete Fourteen-Dose Treatment “Now 
Available in Two Seven-Dose Shipments 


Rabies Vaccine, Lilly, ready for use, in 
syringe containers, is now available in two 
shipments of seven doses each. Formerly, 
the first three doses were supplied by the 
nearest Lilly Depot and eleven daily ship- 
ments completed the treatment. 
Your druggist can supply the first seven 
doses from the nearest Lilly Depot; the 
completing seven doses, 8 to 14 inclusive, 
will be shipped in ample time for use on 
the eighth day of treatment. 
Dose standardization, high immunizing 
quality, and marked success attending its 
application, have won for Rabies Vaccine, 
Lilly, the preference of many physicians. 
You can treat your Rabies cases at home 
with Rabies Vaccine, Lilly. 

Write for booklet on “Rabies and Its Treatment” 
ELI LILLY AND COMPANY 

—— 
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When peristaltic inactivity 


is the complication— 


URING protracted :llness, 

the physician is often 

faced with the problem of in- 

ducing peristalsis without caus- 
ing intestinal disturbance. 


In such cases, fresh yeast is 
valuable not only for its laxa- 
tive effect, but because it actu- 
ally aids the processes of diges- 
tion and intestinal absorption. 
“It stimulates peristalsis and 
at the same time softens the 
fecal masses”’ is the conclusion 
of the investigators who recent- 
ly completed an exhaustive 
series of tests on the effects of 
fresh Fleischmann’s Yeast. 


Not only does yeast assist 
regular intestinal activity, but 
its vitamin content is highly 
beneficial, and experiments 


have shown that it induces a 
definite leucocytosis. 


Best results are obtained by 
eating one cake half an hour 
before a meal or the last thing 
at night—followed by a glass 
of water. If desired, the yeast 
may be first dissolved in water, 
milk, or fruit juices. 


A new authoritative book: 


—written by a physician for 
physicians. This brochure dis- 
cusses the manufacture, physi- 
ology, chemistry, and therapy 
of yeast. A copy will be sent 
you free upon request. Please 
use coupon, addressing The 
Fleischmann Company, Dept. 
K-24, 701 Washington Street, 
New York, N. Y. 


New brochure on yeast therapy sent on physician’s request 


investigators. 


THE FLEISCHMANN COMPANY, Dept. K-24 
701 Washington St., New York 


Please send me free a copy of the brochure on yeast 
based on the published findings of distinguished 


State 


| 
2 
. 


LEVY COUNTING CHAMBERS 


Awarded Longstreth Medal of Merit by the Franklin Institute, Phila., Dec. 1917 


NEW ONE-PIECE SOLID CONSTRUCTION 


NEUBAUER Pat.Jan.30.|9/7 

1 PHILADELPHIA 
mm. deep. 

i0 ep U 5, & 


No. 3311. Levy Counting Chamber (actual size) 


LEVY COUNTING CHAMBER. A new one-piece solid construction with 
ruling made directly on the glass slide obviates any possibility of a separation 
between the ruled glass strip and the slide, or a similar separation between 
the supporting strip cemented on the slide in some other forms of construction. 


The parallel or open form of cell used in all Levy Counting Chambers per- 
mits filling by capillary attraction after the cover glass is in the correct position 
on the slide with a resultant uniformity in the distribution of the corpuscles 
impossible with cells of the closed or circular form of the Thoma type. 


The ruling on Levy Counting Chambers consists of deeply cut lines of a 
high degree of visibility throughout the entire range of focus necessary to 
count all the cells in a given field. Comparison of the visibility of rulings 
should always be made with the cells filled with solution. 


3350. American Standard Haemacytometer, with Levy Counting Wea 

Chamber with single Neubauer ruling, eomplete in case......... $15.00 Darip 
3355. ditto, with Bureau of Standards’ certification................ 20.50 Datpy 
3351. American Standard Haemacytometer, with Levy Counting 

Chamber with double Neubauer ruling, complete in case....... 18.00 Darvo 
3356. ditto, with Bureau of Standards’ certification. ......... 24.50 Daufs 
3300. Levy Counting Chamber, with single Neubauer ruling... ; 7.00 Czacu 
3310. ditto, with Bureau of Standards’ certificate............ 10.00 Czoak 
3301. Levy Counting Chamber, with double Neubauer ruling. . 10.00 Czapt 
3311. ditto, with Bureau of Standards’ certificate............... nee 14.00 Czorb 


Complete descriptive pamphlet sent on request 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 
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ruling made directly on the glass slide obviates any possibility of a separation 
between the ruled glass strip and the slide, or a similar separation between 
the supporting strip cemented on the slide in some other forms of construction. 


The parallel or open form of cell used in all Levy Counting Chambers per- 
mits filling by capillary attraction after the cover glass is in the correct position 
on the slide with a resultant uniformity in the distribution of the corpuscles 
impossible with cells of the closed or circular form of the Thoma type. 


The ruling on Levy Counting Chambers consists of deeply cut lines of a 
high degree of visibility throughout the entire range of focus necessary to 
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The worst cases 
of Osteomyelitis 
are the best cases 


for ALKANITE 


As an adjunct to 
good surgery 

“ Alkanite” ranks with 
Dakin’s 


In 'A-lbs at $1.50 
thru your druggist: 


Alkanite 


FoR 


SPENCE CLINICAL 
MICROTOME 
No. 880 


FOR CELLOIDIN AND PARAFFIN AS WELL AS 
FROZEN SECTIONS 


Automatic feed. 

Covered and protected from dust and drippings. 
Securely clamped to the table. 

Cuts any desired thickness in multiples of 5 microns. 


Unique knife-holder insures utilization of entire cutting 
edge of the knife. 


Cuts very large sections. 


Used by MAYO BROS., Rochester, Minn., and by over two 
thousand hospitals, medical colleges and clinical laboratories 


No. 880 Microtome, pegeinte with 
knife, $100.00 


No. 930 COs yoy Attachment, 


Prompt deliveries. Catalogue on request 


SPENCER LENS COMPANY 


MANUFACTURERS OF 


MICROSCOPES, MICROTOMES, DELINEASCOPES | 
SPENCER OPTICAL MEASURING INSTRUMENTS, OPTICAL SPENCER 


BUFFALO GLASS, SCIENTIFIC APPARATUS BUFFALO 
BUFFALO, N. Y. 
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Diazyme Glycerole 


Prepared from the fresh pancreas gland; con- 
taining its starch-converting enzyme (amy- 
lopsin) in a potent form in association with 
soluble constituents of the gland—practically 
free from trypsin and lipase. 


This preparation supplies in an agreeable, active 
form the peculiar ferment which effects the con- 
version of farinaceous foods into a soluble and 
assimilable form. 


Fairchild Bros. & Foster 
New York 


TOLYSIN 


A potent and safe analgesic, antipyretic, decongestive and 
uric acid eliminant. Tolysin is of exceptional value as an 
anti-rheumatic. This has been established by laboratory 
and clinical work and has been confirmed by extensive 
use in general practice. Tolysin treatment presents no 
drawbacks, for which reason it is widely prescribed. Usual 
dose is 2-8 tablets (10-15 grains) three to four times daily 
with water. 


Literature on request. 


THE CALCO CHEMICAL COMPANY 


<Caleo— Pharmaceutical Division 


Bound Brook, N. J. New York, N. Y. 
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ACCURACY 
SIMPLICITY 


RELIABILITY 


YOUR DEALER 


will gladly show 
you wherein the 
Baumanometer 
differs from the 
instrument you 
are now using — 
and why. 


“§STANDARD FOR BLOODPRESSURE” _ 


W. A. BAUM CO, INC. - 100 FIFTH AVENUE - NEW YORK 
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New Castle Incubator 


Chamber has uniform 
and constant temperature 


se new Castle incubator fills the need 
for a reliable and accurate apparatus at 
a moderate price. 


The electric heater is beneath the bottom 
(not taking up space in the chamber). It 
distributes the heat uniformly from the 
bottom to the top and maintains an un- 
varying temperature. 


The automatic regulator controls the es- 
cape of excess heat up and out through the 
rear double wall. The walls are made of 
thick insulating material, bound with pol- 
ished copper. 


Send for details and prices 


CAST LE 


Sterilizers and bacteriological apparatus 
Wilmot Castle Co., 1160 University Av., Rochester, N. Y. 


Microscope Equipment 
for the Medical Student 


AUSCH & LOMB MICROSCOPE FFS8, fitted 

with Attachable Mechanical Stage No. 2113, is 
the equipment which every medical student should 
own. It will be found very satisfactory for every 
microscopical requirement, including blood counting, 
urinary analysis and bacteriological examinations. 


This microscope possesses coarse and fine adjustment, 
substage with Abbe condenser, circular triple nose- 
piece, 16 mm., 4 mm. (long working distance) and 1.9 
mm. objectives, and 10X and 5X eye-pieces. Mag- 
nifications afforded are 50, 100, 215, 430, 485 and 970. 


The attachable mechanical stage provides means for 
careful movement of the slide under examination. In 
addition to Model FFS8, it can be attached to any 
microscope with a square-cornered stage. 


BAUSCH & LOMB OPTICAL CO. 
ROCHESTER, N. Y. 


Examine this outfit at your Néw York WASHINGTON CHICAGO SAN FRANCISCO LONDON 


dealer's, or write us for de- 
 inlatiee athe Leading American Makers of Photographic Lenses, Micro- 


scopes, Projection Apparatus (Balopticons), Stereo-Prism 
Binoculars, Telescopes, Magnifiers and Other 
High-Grade Optical Products 
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A new and promising arsenical for intramuscular injection. First produced 
in America and placed at the disposal of American physicians by The 
Dermatological Research Laboratories, of Philadelphia. 


Sulpharsphenamine, D. R. L. 


Not a substitute for Neoarsphenamine, D. R. L., 
which is believed by many leaders in the profession 
to be the preferable spirocheticide for general use. 
But highly useful in children, pregnant women, obese 
persons and others with small or inaccessible veins. 
Also suggested (by Voegtlin and others) as a partic- 
ularly effective drug in neurosyphilis. 


Insist on having the D. R. L. drug when ordering 
from dealers, Leaflet (C 347) sent on request. 


Jhe Abbott 


LABORATORIES 


CHICAGO 
New York, San Francisco, Seattle, Toronto 
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New Leitz Combination Microscope Stand “ABM” 


U. S. Patent No. 1,448,592 IN STOCK FOR IMMEDIATE DELIVERY 


The Latest Research Model for Binocular and 
Monocular Vision 


LEADING MICROSCOPISTS CONSIDER IT THE IDEAL INSTRUMENT 
FOR RESEARCH INVESTIGATIONS 
Features: 
1. In general design it is similar to our large Research Stand “AA.” 
2. Binocular—and Monocular Body Tubes can be very easily inter- 
changed and attached by eccentrically acting lever—clamp. 

3. The Nosepiece adapter is mounted independent of the tubes; 
objectives remain permanently centered, irrespective of 
which tube is used. 

Monoculartube 4. With the Binocular Body Tube attached the 
interchangeable stand is in every respect equal to our ‘‘ Mon- 
with Binocular Objective Binocular Microscope 
. With the Monocular Body Tube attached 
it is identical to our Research Stand ‘‘AA,” 
available for Photomicrography. 

With this achievement Leitz has scored another 
success as originator of new microscope 
models of the “Leitz Quality of optical and 
mechanical workmanship.” ‘Leitz Quality” 
is beyond comparison, it is accepted as 
“Supreme.” 


Pamphlet No. L-1022 will be forwarded upon request 


/E.LEITZ\, 
60 East’ ) St 


Microscope “ABM” with Binocular Body Tube attached 


Let your Restricted Patients Know About 


SPECIAL FOODS that SATISFY 


that gnawing hunger, that craving for some forbidden delicacy, that 
unappeased appetite even immediately following a meal which re- 
stricted patients often suffer. 


CELLU FLOUR 


made of the cellulose of vegetation satisfies without nourishing. It gives bulk without 
food value. In filling out restricted diets this creamy, bland flour is combined with other 
substances which supply adhesive qualities. Because of its fine texture Cellu Flour may 
be found helpful where bran and other bulky substances are irritating. 


Free sample of Cellu Flour sent physicians and institutions. 


SPECIAL ORDERS FILLED 


Special diet prescriptions for individual cases will be filled and kept on file. We are 
headquarters for diet materials so write us concerning restricted diet problems. 


Write for our special recipes prepared by an experienced hospital 


dietitian. By suggesting appetizing ways for preparing permitted 
foods they keep chronic cases from giving up the diet struggle. 


CHICAGO DIETETIC SUPPLY HOUSE, Inc. 


1750-52 W. Van Buren St. - - Chicago, Illinois 
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Authoritative dental literature fails to support “novel” 
claims made by manufacturers of certain types of tooth 
pastes. No substances have been found superior to chalk 
and soap as dental detergents or preventives of dental filth. 


GRIT-FREE precipitated chalk and 

a pure soap are the basic constitu- 
ents of Colgate’s Ribbon Dental Cream. 
The chalk mechanically detaches muci- 
nous and calcic deposits from the teeth 
without injuring the dental enamel. The 
soap facilitates the removal of the de- 
tached material without injuring in any 
way the soft tissues of the oral cavity. 


The highest tribute that can be paid to 
any dentifrice is seen in the world-wide 
recommendation of Colgate’s Ribbon 
Dental Cream by eminent members 
of the Dental and Medical professions. 


A generous supply of samples 
will be sent postpaid to pro- 
fessional friends upon request. 


MEDICAL DEPT. 
COLGATE& CO. 
Established 1806 


S "ew Truth in Advertising Implies 
199 Fulton St., New York Honesty in Manuiacture 
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THE WELL PROVEN DIGITALIS 


Reprints and abstracts of recent medical 
articles on application. 
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Peptone Solution (Armour) 


| 


5%. Isotonic—Sterile 


PHARMACEUTICAL 


Literature for 
Physicians 


1 c. c. ampoules, 12 in box 


For hypodermatic use in the treat- 
ment of Migraine — Asthma and 
its congeners, is now available. 


This solution is prepared from special peptone made for 
Dr. A. G. Auld, London, and is referred to by him, in his 


various papers appearing in the British Medical Journal, as 


peptone No. 2. 


ARMOUR COMPANY 


CHICAGO 


Electrically 
Lighted Surgical 


Instruments 


The Ninth Edition 
of our Catalogue 


describes and _ illustrates 
our complete line of in- 
struments, designed both 
for the work of the special- 
ist and of the general 
practitioner. A copy will 
be mailed upon request. 


In order to obtain the most 
satisfactory service from our 
instruments, physicians 
should make certain they are 
using genuine “E.S.1.Co." 
lamps. Ifinany doubt about 
lamps you have, send them 
to us for inspection. 


“E.S. I. Co.” Instruments equipped with 
genuine 


“E.S.1. Co.” TUNGSTEN LAMPS 


are indispensable for accurate and satisfactory diag- 
nosis. 


As the value of electrically lighted instruments is 
dependent upon the quality of the lamps, we have 
always given particular attention to making and 
furnishing the best possible lamps. 


**E. S. I. Co.” tungsten lamps give maximum illu- 
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We shall be pleased to mail a Lamp Sheet on request 
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findings of eminent surgeons and physicians. 
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Licensed by The Chemical Foundation, Inc. 
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4 40 Rector Street, New York, N. Y. 
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ERYTHREMIA (POLYCYTHEMIA RUBRA VERA). 


Tue DEVELOPMENT OF ANEMIA; THE RELATION TO LEUKEMIA; 
CONSIDERATION OF THE BAsaAL METABOLISM, BLoop 
ForRMATION AND DESTRUCTION AND FRAGILITY 
OF THE Rep CELLs.* 


By Grorce R. Minot, A.B., M.D., 
AND 


Tuomas E. Buckman, A.M., M.D., 


BOSTON. 


(From the Medical Services of the C. P. Huntington Memorial Hospital of Harvard 
University, and the Massachusetts General Hospital.) 


PoLYCYTHEMIA rubra vera (Vaquez-Osler disease), appropriately 
termed erythremia by Osler! and others, is recognized as a disease 
due to excessive erythroblastic activity of the bone-marrow. This 
disorder, primarily of the red cell elements of the marrow, is com- 
parable to that of the white cell elements of the marrow known 
as chronic myelogenous leukemia. Both conditions may be looked 
upon as neoplasms of the hemopoietic tissue. 

Blood Formation. The excessive activity of the bone-marrow 
in erythremia is evidenced by the fact that cases upon which a 
careful autopsy has been performed have shown great increase in 
the amount of red marrow which is actively hyperplastic and 


* This paper is No. 30 of a series of papers on the Physiology and Pathology of 
Blood, from the Harvard Medical School and allied hospitals; a part of the expense 
of which has been defrayed by a grant from the Proctor Fund for the study of chronic 
disease. 
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which may be altered in character from normal. Evidence of 
the increased activity of the marrow is shown in the living subject 
by the presence of both abnormal and immature red cells in the 
circulation. In the literature, one not infrequently finds the 
statement that the blood is essentially normal and that immature 
red cells are seldom seen. It has been our experience, however, 
in accord with that of many others, always to find the red cells 
changed from normal, and in most instances to observe evidence 
of immaturity. This statement is based upon observations made 
upon 15 cases, and the blood of some has been studied many times 
over a period of seven years. The change from normal may, how- 
ever, be slight, and consist of only a little unusual variation in 
size, with an occasional polychromatophilic red cell. Greater 
changes are often seen, a feature being an unevenness in the depth 
to which the cells take the stain, dependent, we believe, upon cells 


Bioop or ERYTHREMIA. 


The preparations were stained with Wright's stain. The variation produced by 
staining in the actual color of the red cells of the different preparations has been 
inevitable. The actual color difference of preparations is of no import. It is import- 
ant to note the distribution of the color and the variations seen in the same blood. 

The drawings were made by aid of a camera lucida under 970 magnifications. 

The actual (except No. 5) fields especially illustrate the red cells from 6 cases of 
erythremia. The blood numbered seven is from a normal individual. Increases of 
bone-marrow white cells were present in all of the patients and the platelets usually 
increased. 

1. The blood a few months before death of the case with anemia, which did not 
come to autopsy, referred to in the text. Note the macrocytosis, the blasts and poly- 
chromatophilia. Microcytes were rare. Red count 2,500,000 per cm., hemoglobin, 
55 per cent. 

2. From a case with a red cell count of 10,000,000 per em. and a hemoglobin 
of 180 per cent. Increased viscosity, a feature of polycythemic blood, makes the 
preparation of smears difficult. This is evidenced here by the flattening out of the 
cells. Faint polychromatophilia and unevenness in depth of staining is shown. 
Microcytes occur but are rare. An agglutinated mass of platelets is present. 

3. This patient had a red cell count of 8,500,000 per em. and hemoglobin 105 
per cent. Note the achromia, the variation in size, the varying degree of polychroma- 
tophilia. Blasts, not shown in this field, rarely occurred, as did an occasional myelo- 
cyte. 

4. A field of cells from the case with anemia that is living, referred to in the text. 
Red count 3,300,000 per em., hemoglobin 88 per cent. Cells of many sizes and 
shapes, including megalocytes and microcytes, are present; some deeply stained, 
others achromic. Polychromatophilia is evident. Blasts were plentiful. Howell- 
Jolly bodies were rare, one appears in this field. Immature white cells were common, 
a very immature one is shown. 

5. The blood, one year before death, of the case with anemia that came to autopsy, 
as referred to in the text. Red count 4,100,000 per em., hemoglobin 70 per cent. 
This drawing represents cells which appeared in two adjacent oil immersion fields. 
It shows the actual average variation in size and shape. There are brought into the 
field cells showing different signs of immaturity. Note the stippling, ring-like body, 
polychromatophilia and blast. The latter were numerous and many immature white 
cells present. 

6. Note the variation in size and variation in color of the red cells. Slightly poly- 
chromatophilic cells occur. The grayer color of all the cells, as compared to the normal 
ones (7) is due to a difference in the stain. The red count 6,850,000 per cm., hemo- 
globin 140 per cent. 
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of different ages. Achromia may be marked, and great variations 
in the relation of the hemoglobin to the red count occur with the 
color index less than 1. At times there appear many cells show- 
ing polychromatophilia; some very deeply and others very slightly 
basophilic. Macrocytes and microcytes may occur in varying 
numbers and proportions. Blasts not infrequently occur. Yet in 
some instances reticulated red cells (voung cells) may be actually 
decreased, as occurs in experimental polycythemia, as noted by 
Robertson,? and Krumbhaar and Chanutin,™ and as we have 
observed at the height of remissions in pernicious anemia. It is 
to be realized that the numbers of young red cells entering the 
peripheral blood depend upon the state of the marrow at the 
moment, and that their presence or absence does not indicate 
the fundamental character of the marrow. 

Further evidence of increased activity of the marrow in erythre- 
mia is shown by the leukogenic elements sharing in the process, as 
is witnessed post mortem by increase of the leukoblastic tissue. 
This leukoblastic activity is reflected in the peripheral blood by 
the almost constant finding of an increased white count and an 
increased percentage of bone-marrow leukocytes. It is not uncom- 
mon to find a few, and occasionally many, immature white cells 
in the circulation. The detailed appearance of the polymorpho- 
nuclear cells as well as the immature cells may deviate from normal, 
as shown by variations in their size and by the character of their 
cytoplasmic granulations and nucleus. These features are of a type 
one may associate with hasty or abnormal formation. 

The platelet elements of the marrow may also become involved 
in the disease process, in a similar fashion as they do in myeloge- 
nous leukemia. They may be increased in the blood stream, and 
even megacaryocyte nuclei may enter the circulation. 

Plate I illustrates the character of the peripheral blood in ery- 
thremia, especially the erythrocytes. 

In myelogenous leukemia, looked upon by many as a form of 
neoplasm, the abnormal proliferation in the marrow is readily 
reflected in the peripheral blood. It is argued by some (Ward*) 
that, because the peripheral blood in erythremia shows only occa- 
sionally such immature cells as blasts and that because extra 
medullary blood formation is often lacking, the proliferative 
process in this disease does not appear disorderly enough to support 
the theory that it is in the nature of a neoplasm 

It is recognized that it is easier to influence the output of white- 
cell elements from the marrow than it is the red-cell elements. 
It is not necessary to assume that blasts and many immature red 
cells must appear in the circulation in order to conceive that ery- 
thremia is in the nature of a neoplasm. The immature elements will 
appear according to the rate of growth-pressure of the marrow, 
as shown by Drinker.t° From our studies, it is evident that, 
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especially in cases of long duration and with the development of 
actual anemia, a very disorderly type of blood formation with 
extramedullary hematopoiesis may occur and be reflected in the 
peripheral blood. This would favor the conception that the dis- 
ease is in the nature of a malignant hyperplasia. 

It is reasonable to assume that signs of a very disorderly marrow 
are usually not observed, because it requires a long period of time 
before the condition becomes sufficiently pathological to permit a 
marked abnormality in the types of cells delivered from the mar- 
row. Often before the condition reaches such a stage,- patients 
may die from various results of the polycythemia per se. This 
situation is, perhaps, comparable to what occurs in pernicious 
anemia, in which there is a gross departure from normal blood 
formation. If the peripheral blood or the marrow be examined in 
the height of remission or early in pernicious anemia, but little 
abnormality is observed, this transitory finding being in contrast 
to the so-called megaloblastic reaction, which is often extreme and 
observed in relapses." 

Cases Developing Anemia. Among the 15 cases of erythremia 
are 3 that have developed definite anemia and have served to 
clarify further our conception of this disease These 3 cases 
were exceedingly similar; 2 are now dead, 1 having come to autopsy. 
These cases, all women, had polycythemia (the red count being 
above 7,000 000 per cm. and frequently as high as 11,000,000 per 
cm.) with some splenic enlargement for a period of five years in 
1, and for eighteen to twenty years in the other 2 cases. During 
this time they suffered from all of the usual and some of the unusual! 
symptoms of the disease. In the course of about a year following 
the many years of polycythemia, the red counts of all 3 patients 
dropped, and the hemoglobin decreased to a relatively greater 
degree The red cells fell to about 5,000,000 per cm., and the 
hemoglobin (calculated from the oxygen capacity) to about 85 
per cent. Either coincident with or shortly following this drop, 
the spleens increased considerably in size, so that they then filled 
at least the whole left side of the abdomen. In 1 case this change 
occurred two years before death; in another, about six years before 
the postmortem examination. In the third who is now living in 
a reasonable state of health, the change took place about two years 
ago. In all cases, the red counts and particularly the hemoglobin 
continued to fall, although over a period of weeks a definite increase 
of the count to 8,000,000 per cm., followed by a further rapid decline 
to 3,000,000 per cm., occurred in the case that had the disease the 
shortest time. 

Shortly before the death of 2 of the patients the red count was 
about 2,500,000 per em. In the third case (now living), the count 
is 3,500,000 percm. In all cases coincident with the development 
of the anemia, striking pathological changes were observed in the 
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peripheral blood. During the period of anemia the red cells 
showed marked variation in size and considerable variation in 
shape. Microcytes were evident, though never in profusion. 
Macrocytes of abnormal shapes occurred, and true megalocytes. 
In one blood these were very plentiful, so that the red-cell picture 
resembled that of a typical case of pernicious anemia, while the 
red-cell picture in all 3 cases suggested this disease. The uneven- 
ness in the depth of staining of the cells was usually striking. 
The numbers of polychromatophilic cells varied, as did the reticu- 
locytes. Considerable increases were frequently observed. Various 
types of nuclear remains were present. Blasts were a feature; as 
many as 3000 per cm. were seen. All types were present, includ- 
ing some showing divided nuclei. With progression of the disease, 
more of these immature elements appeared in the blood stream. 

The white-cell picture was one that may be seen in myelogenous 
leukemia. As the disease advanced, the white count tended to 
become higher and averaged 35,000 per cmm. From time to time 
fluctuations occurred, occasionally being quite extreme. All forms 
of immature myelogenous white cells appeared, some of which 
conformed to no standard type. The lymphocytes were distinctly 
few. It was not uncommon to see 10 per cent of myelocytes, 
sometimes more, while even myeloblasts reaching as high as 15 
per cent were observed. During the anemic phase, the platelets 
fluctuated from distinctly above to even below normal. Free bits 
of megacaryocyte cytoplasm occurred, as well as occasionally a 
megacaryocyte nucleus. 

The patients presented numerous features that are not commented 
upon here, as they are not distinctly related to the fundamental 
nature of their disease, except for the fact that all showed some 
enlargement of the liver. 

Extramedullary blood formation has been reported in erythremia, 
with partial myeloid transformation of the spleen in some cases, 
but perhaps not to the degree found in our case. Dr. Wolbach 
has made a detailed examination of the tissue in the case that 
came to autopsy. This patient had suffered from her disease some 
twenty odd years. The spleen weighed 3200 gm. It presented 
a remarkable picture of myeloid transformation, which intimately 
resembled that of myelogenous leukemia. The liver also had the 
appearance of a leukemic liver of a myelogenous type. Signs of 
red cell formation in clumps of myelocytes were found to a less 
extent in the lungs, some of lymph nodes and adrenals. The 
marrow was actively erythroblastic, and was filled with an excess 
of myelocytes and immature elements. Megacaryocytes were 
abundant. The 2 cases that have not come to autopsy would 
appear to be entirely similar to this one that did. 

Relation of Erythremia to Leukemia. ‘he resemblance of erythre- 
mia to leukemia has already been alluded to. From the clinical 
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observations, the case that came to autopsy seems unquestion- 
ably one of erythremia, and the pathological findings that inti- 
mately resemble those of leukemia heavily support the hypothesis 
that the condition is analogous to this latter disease and that 
they bear a close relationship. Previously, we’ have referred to 
this relationship, as have others.5*'° Blumenthal’s" well-known 
case of polycythemia, with many myelocytes in the peripheral 
blood and the finding at autopsy of excessive leukoblastic activity, 
has often been referred to in such discussions. 

As mentioned before, some relatively slight degree of myelocy- 
tosis is often present with polycythemia, and the leukoblastic 
elements of the marrow are increased and involved in the disease 
process. A few other cases are recorded that resemble Blumen- 
thal’s and our 3 cases referred to, with marked alteration in the 
formation of white cells. Rosin’s' case, Herxheimer’s® and Brieger 
and Forschbach’s' are examples that terminated with all the typical 
features of myelogenous leukemia. One of us has observed ‘also 
a man who had a red cell count between 6,500,000 and 7,500,000 
per cm. and a white cell count of about 20,000 per cm., with 15 
per cent myelocytes, die a year later with marked anemia and 
the peripheral blood of leukemia. The typical findings of this 
disease were present at autopsy. 

That a patient with typical leukemia may develop a distinct 
polycythemia is recorded in the literature, as shown by Winter"! 
and also Ghiron’s® case. It may be emphasized here that the 
megacaryocyte elements of the marrow share in the disease pro- 
cess of leukemia and erythremia, and that rarely in the former 
condition they may be relatively more involved than the white 
cells." In such a condition, the blood may be flooded with mega- 
‘aryocytes and their derivatives, the platelets, ‘so that for the 
time the disease process appears to be particularly confined to the 
megacaryocytes, as erythremia is to the red cells and leukemia to 
the white cells. The term piastrinemia has been given by Pianese'’ 
and Di Guglielmo!’ to such a condition. It thus appears that 
there occur cases of erythremia or leukemia that illustrate multiple 
varieties of varying degrees of primary pathological activity of 
myeloid tissue which usually conforms to a definite type. 

Basal Metabolism in Erythremia. Before discussing blood 
destruction and the cause of anemia in erythremia, observations 
upon the basal metabolism will be referred to, because the increased 
metabolism that has been found is believed to be related to the 
pathological blood formation. There are but few records in the 
literature of the basal metabolism in erythremia; and so far but 
few determinations have been made in our cases. Abbott!® found 
in | case the basal metabolic rate to be +16 per cent on one occa- 
sion, and +27.8 per cent five months later. Marsh®? found +21 
per cent in a case. Isaacs* has noted a basal metabolism of +35.2 
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per cent, on the average of several determinations, in a case with 
the red cell count remaining at about 9,000,000 per cm. The basal 
metabolism in our case with anemia that came to autopsy varied 
between +10 and +20 per cent two to four years before death. 
Six months before death it was +40 per cent. ‘Two determinations 
on the other patient, who died with anemia, gave figures of +60 
and +50 per cent at about the time the anemia began to develop. 
The patient who is now living and who has anemia with a leukemic 
blood picture has had a basal metabolism of +50 to +35 per cent. 
Six observations* on 4 cases of erythremia with polycythemia have 
shown an average basal metabolism of +21 per cent, the extremes 
being +10 and +35 per cent. 

Gunderson,” at the Huntington Hospital, has indicated that 
the increased basal metabolism found in myelogenous leukemia 
may be dependent upon the abnormal blood formation, it being 
higher the greater the immaturity of the cells in the peripheral 
blood. On account of the relationship between these two diseases, 
it is believed that the increased metabolic rate in erythremia is 
intimately related to the increased active blood formation. Our 
cases with the highest rates showed greater bone-marrow activity 
than those with the lower rates. This view, that increase of 
metabolism is associated with an increased rate of blood formation, 
can be reconciled with the view given by Isaacs,”' who suggests that 
it is dependent upon the liberation of an excess of nuclear material 
formed in the increased production of red cells. 

Blood Destruction and Consideration of Cause of Anemia in Ery- 
thremia. In erythremia, the actual levels of the red cells and 
hemoglobin may vary markedly within a brief period of time, 
due especially to vasomotor activity. They also may vary mark- 
edly in periods of weeks or months, due presumably to variations 
in the equilibrium between blood formation and blood destruction. 
That such remissions and relapses may occur is not well recog- 
nized. It is important to do so when judging the effect of thera- 
peutic measures. 

There is no evidence that the increase of red cells is primarily 
due to a decreased rate of destruction. One may readily conceive 
that the organism with polycythemia strives to compensate for the 
increased blood formation and to remove the excess of blood by 
increased activity of the process of blood destruction. The 
development of anemia following polycythemia may be explained 
on the ground that overcompensation occurs, the hemocidal pro- 
cess becoming excessive so that anemia ensues. The anemia may 
also be explained as being dependent upon some alteration in the 
type of blood formation. 

There is scant reference in the literature to blood destruction 


* We are indebted to Dr. J. H. Means for some of the metabolic rate determinations. 
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in erythremia. During life an increased output of urobilin has 
been noted, and microcytosis may be a feature. ‘Thus, some 
increased blood destruction may at times occur in erythremia; 
and our observations further support this view. On the average, 
the 3 cases with anemia appeared slightly sallow. A few isolated 
observations on their plasma showed it to contain a slight excess 
of bile pigments. The output of urobilin in the stools was found 
to be increased to two to three times above normal. These observa- 
tions, as well as the occurrence of microcytes, suggest that abnormal 
blood destruction was present. 

Experimentally, it has been shown by Krumbhaar and Chanutin™ 
and others that following experimental polycythemia, induced by 
repeated transfusions of blood, there may develop an anemia with 
increased number of young red cells in the circulation. There 
occurs an increased output of urobilin during the stage of poly- 
cythemia, and a still greater increase with the development of 
anemia. Such an experimental condition may appear comparable 
to the clinical cases referred to. Increased blood destruction may 
account for the anemia in these animals but, as discussed below, 
it does not seem to be the chief cause for the anemia in the three 
individuals referred to above. 

It is recognized that the spleen is deeply implicated in the pro- 
cess of blood destruction, and it is attractive to assume that its 
enlargement in erythremia may be associated with an increased 
amount of blood destruction. ‘The increase in size of our patients’ 
spleens coincident with the development of the anemia might be 
considered as dependent upon an increase of hemolysis that pro- 
duced the anemia. If such was the case one would expect to find 
at postmortem considerable evidence of blood destruction. 

Postmortem observations concerning blood destruction in ery- 
thremia are very meagre. It has been reported® that increased 
phagocytosis may occur, but it is evident from a few available 
reports that this is not the rule. Weber® and others believe that 
the splenic enlargement in polycythemia vera is at least partially 
due to hyperplasia of the splenic pulp associated with increased 
hemolysis, and that the enlargement cannot be wholly accounted 
for by the partial myeloid transformation seen in some cases, or 
by the presence of erythroblastic foci. Engorgement with blood 
accounts for some of the enlargement. 

The postmortem examination of our cases revealed no unusual 
amount of phagocytosis in different parts of the body, and there 
appeared to be no increase of pigment deposit. There was thus 
no postmortem evidence of excessive blood destruction. However, 
clinical signs of abnormal blood destruction were obtained, but 
there was no evidence that this was more than slight. It thus 
seems distinctly improbable that this patient’s progressive anemia 
was fundamentally dependent upon excessive hemolysis. 
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The anemia may be explained on the grounds that following 
years of an abnormally excessive erythroblastic activity, the 
response of the marrow succumbed to the strain and became most 
disorderly with the proliferation of immature leukoblastie and 
other elements as occurs in myelogenous leukemia. This degenera- 
tive proliferation will readily account for the progressive enlarge- 
ment of the spleen and liver in this individual. However, from 
reported autopsy observations, as well as from 3 additional cases 
that Minot has observed post mortem, it seems that the splenic 
enlargement of many cases of erythremia can be only partially, 
and sometimes not at all, accounted for by myeloid foci or meta- 
plasia. There is not a complete understanding of the hypertrophy 
as Weber® has indicated. 

Another form of altered blood formation other than an embry- 
onic hyperplastic type may account for development of anemia in 
erythremia. Freund’s* case suggests that where the cause of the 
disease permitted at first stimulation, it later was so “toxic” that 
cessation of blood formation resulted. His case of polycythemia 
gradually developed the blood picture of pernicious anemia and 
an aplastic marrow was found post mortem. The effect of anti- 
syphilitic measures may have influenced this patient’s marrow. 

Excessive irradiation leads to anemia, and one may appropriately 
wonder if such therapy had produced the anemia in our cases. 
They had been treated by radium, but it is not believed that radia- 
tion enhanced the anemia or caused the leukemic-like blood picture 
which these patients developed. ‘The increase in the size of the 
spleen and the distinct drop in the red cell count occurred in the 
2 cases that died prior to any radiation. The one that did 
not come to autopsy showed the further temporary distinct rise in 
the red cell and hemoglobin level, and this followed four doses, 
each of about 3000 me. hours, of radium irradiation over the spleen, 
given some weeks apart. Only one further radiation treatment 
was given, this being only 3000 me. hours, at a time when the 
count was 3,500,000 per cm., eight months before death. A few 
radium irradiations of 3000 to 5000 me. hours were given some 
months apart to the patient that came to autopsy. These appeared 
to help the patient symptomatically, but distinct alterations in 
the blood did not occur except for a tendency to decrease for a 
time the numbers of immature bone-marrow cells. The third 
patient, who is living, received irradiation at least two years prior 
to the increase in size of the spleen with the development of anemia. 
During two years prior to this event, relatively small doses of 
roentgen-ray were given, followed at that time by decrease in 
the size of the spleen. 

Further Consideration of Blood Destruction. ‘Tileston,” in his 
résumé upon hemolytic jaundice, refers to the fact that cases of 
erythremia in the terminal stage may exhibit a leukemic blood 
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picture and develop an anemia and thus simulate cases of the 
former disorder. This is certainly true, and though excessive blood 
destruction does not wholly account for the development of anemia 
in erythremia, it most probably does so in hemolytic jaundice. 
However, it does appear from clinical observations alluded to 
above and from data given below that an increase of blood destruc- 
tion varying from time to time does occur in erythremia. It is 
believed that such is the case, because both an increased output 
of urobilin and an excess of microcytes may occur. Likewise, as 
referred to later, the alterations in the fragility of the red cells 
and the hemolytic properties of the serum further support such a 
view. 

In some cases with polycythemia that may or may not be cases 
of true erythremia, excess of blood destruction seems to account 
for the development of an anerythremic phase. This is indicated 
particularly by the report of cases that have shown the features 
of chronic acquired hemolytic jaundice,’* including increased 
fragility of the erythrocytes to hypotonic salt solution. We have 
also observed one case of quite typical hemolytic jaundice, that had 
some anemia, develop a red count for over a year of about 7,000,000 
per cm., with the hemoglobin about 110 per cent. Both the maxi- 
mal and minimal resistance of the red cells to salt solution remained 
diminished. This is in contrast to our observations of the fragility 
in undoubted erythremia reported below, where the minimal 
resistance was never diminished. 

Increases in the output of urobilin are not necessarily dependent 
upon an excess of blood destruction. Even so, blood destruction 
is characteristically associated with such an increase. A few iso- 
lated reports, such as those of Eppinger and Charnas,?” Bauman,”* 
Giffin et al.,2* Wilbur and Addis,*° upon the output of urobilin in 
erythremia are to be found in the literature. None shows a 
decrease. The majority show some increase, but this is rarely 
marked. The few estimations that we have made have always 
shown at least a slight absolute increase. 

Twelve determinations of the urobilin output in the stools by 
the method utilized by Robertson,*' in 6 cases with the red cells 
elevated about 7,000,000 per cm., gave 10,000 dilution units as the 
lowest figure and 27,000 as the highest. (The upper limits of 
normal are considered 8000 dilution units.) Urobilinogen and 
urobilin were present in increased amounts in the urine of some 
of these cases. One observation, a year before death, on the case 
with anemia that came to autopsy showed the fecal urobilin to be 
15,000 dilution units, while an isolated observation on the living 
‘ase With anemia gave 33,000. Consecutive observations over a 
long period of time have not been adequately made, though in 
the case that developed anemia that did not come to autopsy six 
determinations were made over a period of two years. When the 
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red cell count was about 6,000,000 per cm. there was a urobilin 
output averaging 18,000 dilution units; with anemia this figure 
increased, so that when the red count was in the vicinity of 3,500,000 
per em., a figure of 25,000 dilutions was obtained. It is evident, 
therefore, that the output of urobilin may be essentially no more 
marked in cases with anemia than when polycythemia ispresent. 
Chester M. Jones,” in his study of the bile pigment output in the 
duodenum, has pointed out that, though the actual pigment figures 
may be above normal, the figures when considered in relation to 
the red cell count may be below the normal average. Thus, the 
process of blood destruction in erythremia, as judged by such 
figures, may be no greater than normal for the number of red cells 
present. Dr. Jones has kindly determined from the duodenal 
contents the bile pigment output in 3 of our cases with marked 
polyeythemia. In 1, the average output was 323 dilution units, 
the normal figure being but little over 100. Urobilinogen was 
present in an abnormal amount. The other 2 cases showed 220 and 
190 dilution units for the average pigment in the duodenal con- 
tents. No urobilinogen was present. An analysis of the data 
suggests that following the time when the highest figures were 
obtained, the red cells and hemoglobin tended to fall; they at 
least did not rise, as was the case in some instances when the out- 
put of urobilin in relation to the red count was not increased. 
No definite relationship of the urobilin output to the fragility of 
the red cells has been determined, though it would appear as if 
an initial onset of hemolysis in more concentrated salt solution 
than normal was particularly to be found with distinct increases 
of the urobilin output. Distinct increase of the urobilin output, 
however, occurred without such alteration in red cell fragility. 

Microcyte formation, particularly when the cells show tailing 
and signs suggesting fragmentation, may be considered as depend- 
ent upon increased blood destruction.* We have observed the 
presence of many microcytes in some instances of erythremia 
with high counts, while a few such cells are frequently to be observed 
in the blood of these patients. At times in erythremia no micro- 
cytes are observed, while at other times in the same case they 
appear. 

In the cases that developed anemia, microcytes were constantly 
found, though they never appeared in very excessive numbers, 
and at times were scant. Thus, fluctuation in microcyte forma- 
tion occurs in this disease, as does fluctuation in the output of 
urobilin. The relationship between these two factors cannot be 
adequately correlated from the data at hand. It is not unreason- 
able to assume that fluctuation of both microcyte formation and 
urobilin output indicates alteration in the degree and intensity of 
blood destruction in this disease. Such an increase may be looked 
‘upon as Nature’s effort at compensation for the excess of blood, 
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and account for some but not all of the fluctuations that occur in 
the level of the red cells and hemoglobin. 

Fragility of the Red Cells. ‘The influence of the polycythemic 
process on the red corpuscles is shown by the behavior of these 
cells when placed in hypotonic sodium chloride solution and in 
hypotonic blood serum. 

A. To Sar SoLurion: The few reported investigations of the 
fragility of red corpuscles to salt solutions in erythremia often 
show abnormal but varying results which are difficult to recon- 
cile. Normal, increased and decreased, maximal and minimal 
resistance is reported. The results are chiefly concerned with 
isolated cases and no very complete studies have been made. 
Weber,*® Marsh?° and some others have recorded the occurrence 
of a normal fragility, while several have noted increase of fragility, 
particularly Hoégler* and Gutzeit.* Hégler* reports cases with a 
slight increased maximal resistance, but with a normal minimal 
resistance, as well as cases with normal resistance. Gutzeit® 
studied the fragility in 5 cases. He observed combinations of 
increased maximal and minimal resistance, and increased maximal 
and decreased minimal resistance. Following radiation, there 
occurred a decrease of the maximal resistance. His figures show 
a lengthening of the resistance range. On the other hand, distinct 
diminution in the fragility of the red cells may occur as reported, 
for example, by Ward,** Isaacs,” Bensis*? and Marsh.?° 

In our series of 15 cases of erythremia, we have noted, also, 
variations in the fragility of the red corpuscles when tested against 
hypotonic sodium chloride solutions. The normal values for con- 
centrations of sodium chloride in which hemolysis is first observed 
and in which it is complete are 0.42 per cent and 0.28 per cent 
respectively. The upper normal limit for the difference between 
the per cent salt solution in which initial and complete hemolysis 
occurs is 0.15. With these figures in mind, we note the following 
abnormalities: 

1. A lengthening of the resistance range (span); that is, a greater 
than normal difference between the concentration in which hemol- 
ysis begins and the concentration in which it is complete. 

2. An increased fragility of the red corpuscles; that is, beginning 
hemolysis in a concentration of sodium chloride definitely greater 
than 0.42 per cent, with complete hemolysis at the normal point 
or in weaker salt solution than normal. 

3. Complete hemolysis occurring in a concentration of sodium 
chloride definitely lower than 0.28 per cent, with a normal, increased 
or decreased initial hemolysis. 

4. A “trickling effect,” by which we mean a slow onset of hemol- 
ysis; a slight, but definite, occurrence of hemolysis in high concen- 
trations of sodium chloride, with marked hemolysis occurring in 


not far from the same concentration as seen in the case of normal . 
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cells which normally is close and not far from the very beginning 
of hemolysis. 

These abnormalities are not characteristic of erythremia, but are 
probably related to alterations in blood production and perhaps 
blood destruction. 

In 40 observations upon 15 cases of erythremia, an increased 
resistance range was noted in 10 cases. Four cases showed a 
span of over 0.2, the highest figure recorded being 0.34. In no 
‘ase was the span abnormally short. Six observations upon 1 case 
and 5 observations on 2 others over a period of four years showed 
a tendency for the resistance range to increase from the vicinity 
of 0.15 to 0.2 or greater as time went by. A definite increase in 
the concentration of the solution in which initial hemolysis occurred 
was noted in 6 cases, as shown by 16 tests. This varied between 
0.54 per cent and 0.46 per cent, and there was a tendency for the 
same case to show a similar initial hemolysis in spite of marked 
variation in the red cell count and hemoglobin. With the increase 
of initial hemolysis, the complete hemolysis occurred at least at 
the normal point, and 12 of the tests showed it to be complete in 
abnormally low concentrations, it being 0.18 per cent in 1 instance 
and 0.2 per cent in 4 others. Three cases showed a decrease of 
initial hemolysis, it being 0.38 per cent or 0.36 per cent, complete 
hemolysis occurring from 0.18 per cent to 0.26 per cent. The 
“trickling effect’’ was particularly seen in the cases with increased 
fragility, though observed in some others. 

B. To Ditutions or Sera: In the literature, one finds isolated 
observations upon the fragility of the red cells by other methods 
than hypotonic salt solution. For example, Pickard** noted 
increased resistance to antihuman amboceptor, which decreased 
as the patient’s red count dropped, leading him to the conclusion 
that the anerythremic phase was dependent upon an increase of 
hemolysis. Lutenbacher*® and Freund and Rexford? each found 
in 1 instance no hemolytic property of the polycythemic serum. 
From the results of various tests of fragility of the erythrocytes 
and allied but incomplete data, several, including Herrneiser,* 
have deduced hypotheses to suggest that in erythremia increases 
and decreases of the rate of blood destruction occur. One must 
recognize that the mechanism of such tests must greatly deviate 
from the actual state of affairs within the body. 

We have investigated also the resistance of the red corpuscles 
in another way, previously described by one of us.” By this 
method, the resistance of the red corpuscles is tested simulta- 
neously against hypotonic sodium chloride solution, dilutions of the 
patient’s own serum and dilutions of the serum of a normal indi- 
vidual of the same iso-agglutination group. At the same time, the 
resistance of the normal red corpuscles is tested against dilutions 
of the patient’s serum. With this method, 18 observations have 
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been made on 9 different patients. The outstanding abnormalities 
shown are of two types, as follows: 

1. A tendency toward an abnormally long resistance span in the 
mixture of patient’s cells and patient’s serum, and in the mixture 
of patient’s cells and normal serum. Normally, this resistance 
span in such tests is not over 0.2. In all but 1 case, the resistance 
span of the patient’s cells in dilutions of the patient’s serum was, 
on at least 1 observation, above this figure, and above it in 13 
of 18 observations. The greatest span was 0.7, and 7 observations 
showed it to be between 0.38 and 0.46. There were but 8 tests 
with patient’s cells and normal serum. These showed the span 
to be distinctly shorter than when the patient’s cells were mixed 
with dilutions of their own serum. There was, however, a tendency 
for it to be slightly longer than normal by about 0.04. Dilutions 
of the patient’s serum did not alter the resistance span of normal 
cells. 

2. The second form of abnormality noted was a concentration of 
soluble serum constituents corresponding to an abnormally high 
concentration of sodium chloride permitting initial hemolysis— 
that is, increased fragility of the red corpuscles—in the case of 
mixtures of patient’s cells and patient’s serum, in the case of 
patient’s cells in normal serum, and in the case of normal cells in 
patient’s serum. 

Four of the 9 patients showed on at least one occasion an 
increased fragility of their corpuscles when placed in their own 
serum. When more than 2 tests were made, some months apart, 
changes from an increased to a decreased fragility were observed, 
possibly dependent upon therapy, as suggested by Gutzeit.® 

The shift in the dilutions of serum from the normal initial 
hemolysis of the equivalent of 0.5 per cent sodium chloride was 
as marked as to begin in 0.9 per cent, though usually in 0.54 per 
cent to 0.6 per cent. In 2 instances the initial hemolysis was 
found to be somewhat decreased. When the fragility of the cells 
was increased in their own serum, it was increased when tested 
against normal serum. The degree of increase was, however, dis- 
tinctly not so marked. Six tests were made of normal cells with 
(6 different patients’ sera. They showed a definite tendency to 
become hemolyzed in a lesser dilution, increased hemolysis, than in 
their own serum. 

These various serum fragility tests did not run parallel with 
those made with salt solutions. It was true, however, that if the 
salt fragility test showed increased initial hemolysis or a long 
resistance span, the test with dilutions of the patient’s serum and 
his own cells showed a similar state of affairs. However, gross 
alterations in this latter test occurred without alterations in the 
former. 

Chart I with its legend shows examples of the abnormalities 
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referred to above, and contrasts the findings in some cases of 
hemolytic jaundice and many cases of chronic anemia due to 
repeated blood loss. The chart does not show an example of the 
more normal findings that may occur in erythremia, or an instance 
where the initial hemolysis begins in less concentrated salt solution 
than normal. 

C. SIGNIFICANCE OF THE Fraqiiity Tests: In evaluating the 
results of these various tests, one naturally first endeavors to 
associate them either with other laboratory data or a clinical 
condition of the same patients. Yet our own data and the observa- 
tions reported in the literature do not seem to warrant the con- 
clusion, at present, that any definite and undoubted relation exists 
between the clinical condition of the patient or other laboratory 
data and the results of various fragility tests. One is forced, for 
the present, to set forth a hypothesis in order to correlate the 
findings. 

It is to be recollected that alterations in red cell fragility may 
be due ‘to a variety of causes. Changes in the carbon-dioxide 
content of the blood may produce alterations as noted by Stadie 
and Van Slyke,# and by Greenthal and O'Donnell.“ The fluctua- 
tions following exercise noted by Libermann and Acel® might be 
due to such a cause, or might be dependent upon changes in the 
destruction of cells which may occur following exercise, as noted 
by Broun.” It would seem as if, besides the direct influence of 
chemical substances on the fragility, fundamental changes in the 
character of the cells dependent upon their manner of production 
or destruction would affect their resistance. 

However, as Rous* has pointed out, many investigators have 
attempted to show that alteration of the fragility of the red cells 
gives an indication of their age, although others have been unable 
to bring forth any evidence to substantiate this theory. ‘There is 
no available means of determining the relative age of erythrocytes, 
except in the case of relatively very young ones. Some believe 
increased fragility is dependent upon an excess of mature cells, 
while others, as Meulengracht,*’ believe this is a sign of youth. 
From the statements made below, together with such studies as 
those of Rusznyaék and Barét*® and Schustrow and Wlados,** it 
is probable that increased resistance, especially the maximal, is 
affiliated with immature cells. 

One must be impressed with the constancy of the results of 
fragility tests performed on normal red cells; likewise with the 
fact that the resistance span becomes shorter than normal® ® ® in 
cases in which the bone-marrow shows fatty aplasia and thus 
ceases to discharge cells into the circulation; and hence in cases in 
which presumably the red cells tend to approach the same age. 

Moreover, there has been noted® a distinct tendency to a length- 
ening of the resistance span, with particularly a diminution of the 
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point at which complete hemolysis occurred in salt solution in 
cases of prolonged chronic anemia, due to blood loss, as well as 
from other known causes in which distinct hyperplasia of marrow 
occurs. Slight decrease in initial hemolysis usually occurred. 
Similar results have been obtained in rabbits following experi- 
mental chronic anemia due to blood loss. In spite of the fact that 
Pepper and Peet and Key* have considered that reticulated 
cells are neither more nor less fragile than adult cells, it has seemed 
to us from certain observations concerning the effect of solutions 
upon reticulated cells observed under: the microscope that they 
may be more resistant than adult cells. It is not intended to 
give here a full discussion regarding the production of cells and 
their fragility. It, however, has seemed to us from what has been 
said above, together with a careful consideration of much literature, 
that an increased resistance span, and particularly an increase of 
the maximal resistance (less concentrated salt solution), is asso- 
ciated with an active hyperplastic marrow, which probably per- 
mits cells of many ages to appear in the circulation, particularly 
immature ones, though not necessarily immature enough to show 
reticulation. 

In erythremia the peripheral blood contains cells of a wider 
age range than normal, at least during certain phases of the disease, 
as shown by histological studies. This, perhaps, may be further 
manifested by the increased length of the resistance span. The 
concentration of salt in which initially complete hemolysis occurs 
may quite possibly shift upward or downward respectively accord- 
ing to whether there is a preponderance of old or young cells present. 

The increase of initial hemolysis (increase of fragility) may be 
dependent upon the numbers of old cells that are present. The 
“trickling effect’? might indicate the presence of excessive num- 
bers of old cells in the blood, the bulk of the cells being of the 
same mean age as are those of a normal individual. An increased 
fragility is often associated with conditions in which undoubted 
alterations in blood destruction occur, chronic hemolytic jaun- 
dice being the classical example. There is only indirect evidence 
that increased fragility may be due to excessively old or a pre- 
dominance of old red cells, while there is some evidence at hand, 
as given by Pearce,® to suggest that their diminished resistance 
is related to increased hemolysis due to an augmentation of splenic 
activity. The recent observations of Bolt and Heeres® further 
indicate that the spleen has the power of diminishing the osmotic 
resistance of the erythrocytes, as shown by testing blood before 
and after coming in contact with it. This organ, as well as others, 
may prepare cells for hemolysis, as suggested long ago by Bottazzi;*’ 
cells so affected when tested by different methods may break up 
with greater ease than normal. Increased hemocidal properties of 
the serum are not necessarily to be found if one recognizes that 
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the cell may be prepared for hemolysis by the action of an organ. 
It thus seems not unreasonable to assume that increase of the 
concentration, in which initial hemolysis occurs with or without 
decrease of the point of complete hemolysis, is dependent upon 
all or some of the cells in the body having been subjected to the 
influence of a hemolytic process. With this variation, the resist- 
ance span not only may be lengthened if cells of widely different 
ages are present, but also may be in an abnormal range, as occurs 
in hemolytic jaundice. In such a disease, alterations of fragility 
might depend upon a pathologically formed cell. 

Thus, the point of view is offered that increase of fragility is 
especially dependent upon cells that have been damaged in some 
manner, as by a hemolytic process, and that decrease of hemolysis, 
especially the point of complete hemolysis, is associated with some 
form of immature cells, not necessarily reticulated. A predominance 
of old cells may influence the character of the result of a fragility 
test, and a long span is indicative of the presence of cells of many 
ages. 

It is thus possible that a patient with erythremia may show a 
normal resistance span within normal limits or any of the varia- 
tions mentioned above, depending upon the state of balance between 
the rate of delivery of relatively young cells to the blood and the 
rate or method of removal of cells. 

Our data also bring out another point: That humoral factors 
may play an important part in blood destruction in erythremia. 
As indicated, normal red corpuscles begin to hemolyze at higher 
concentrations when mixed with the serum of some patients suffer- 
ing from erythremia than they do when mixed with the serum of a 
normal person. The serum appears to exert a hemolytic influence 
on the red cells. The same is reported by Buckman and Horrall5* 
in the case of serum from persons suffering from pernicious anemia 
and Streptococcus hemolyticus septicemia. This is in sharp con- 
trast to the results obtained in certain cases of hemolytic jaundice, 
where the sera behave normally, and in certain cases of anemia 
following blood loss, where it appears that the serum develops a 
sparing influence on the red cells. It is irteresting to note, too, 
that although there is usually an increased resistance span in the 
‘ase of mixtures of the erythremic patient’s cells and serum, this 
span approaches normal dimensions in the case of normal cells 
tested against the serum of patients suffering with erythremia, 
even though hemolysis does tend to begin at a high concentration. 

Presumably, one is dealing with two opposing factors: Increased 
production of red corpuscles tending to flood the blood with cells, 
which if not destroyed would inevitably result in the presence of 
an increased number of cells of all ages, and at the same time a 
compensatory hemolytic process tending to destroy the red cells. 
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As a result of the former, one would expect a lengthened resistance 
span with hemolysis being complete in a relatively low concentra- 
tion (due to young cells), and perhaps beginning at a relatively 
high concentration, due to a sufficient number of old cells. A 
hemolytic influence, as that of the spleen, might cause an increase 
of initial hemolysis to be observed with or without augmented 
hemocidal activity of the serum. So far as is known, there is no 
evidence to contradict such an explanation and the data at hand 
in part substantiate it. 

Summary. 1. Certain aspects of erythremia are presented from 
a study of 15 cases. 

2. The increased activity of the marrow in erythremia is reflected 
in the peripheral blood by increases of all three formed elements 
originating from it—erythrocytes, leukocytes and platelets. It is 
evidenced likewise by the appearance of abnormal and immature 
forms of all three elements, which may occur in greatly augmented 
numbers. The blood picture may then resemble that of myeloge- 
nous leukemia. 

3. Three cases are recorded that, after having polycythemia for 
many years, developed anemia, coincident with a further increase 
in the size of the spleen and a leukemic blood picture. One of 
these cases was examined post mortem. The spleen, liver and bone- 
marrow showed a hyperplastic blood formation very similar to that 
seen in myelogenous leukemia. 

4. Myelogenous leukemia and erythremia appear intimately 
related, and both may be of a neoplastic nature. There occur 
vases of erythremia and leukemia that illustrate multiple varieties 
of varying degrees of primary pathological activity of the myeloid 
tissue, which usually conforms to a definite type. 

5. The basal metabolism is often increased in erythremia. ‘The 
increase is believed to be affiliated with the augmented activity 
of blood formation, as it is in myelogenous leukemia. 

6. The development of marked anemia in erythremia, as in 
leukemia, is dependent upon a disorderly proliferation of the 
myeloid tissue. 

7. In erythremia, some increase in the output of urobilin is the 
rule and commonly microcytes occur in the blood. Thesé findings, 
as well as perhaps alterations of the serum and red cell fragility, 
suggest that increased blood destruction takes place, though post- 
mortem studies seldom reveal signs of such a process. 

&. Some of the fluctuations in the level of the red cells and 
hemoglobin probably depend upon variations in the balance between 
blood destruction and blood formation. 

9. The influence of the polyeythemic process on the red corpus- 
cles is evidenced by the deportment of these cells when placed in 
hypotonic sodium chloride solution and in hypotonic blood serum. 
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These tests show the abnormalities indicated below, but do not give 
necessarily parallel results. 

(a) A lengthening of the resistance range is often observed. 

(b) An increased, normal or decreased initial hemolysis (point 
of minimal resistance) may occur. 

(c) Complete hemolysis (point of maximal resistance) never 
occurs in more concentrated solutions than normal. It 
often takes place in much less concentrated solutions 
than normal. 

(d) Patients’ cells in dilutions of their own or normal serum 
may yield an abnormally long resistance span and may 
break up in a dilution of an equivalent of a stronger 
concentration of sodium chloride than normal. 

(¢) Normal cells may hemolyze in dilutions of patients’ serum 
more readily than in their own. The resistance range 
in either serum is less than that of erythremic cells. 

Hence the erythremic serum may exert a hemolytic influence 
on red corpuscles; in a case of erythremia, some of the cells may be 
more vulnerable than normal and others distinctly less so. 

10. It is suggested that a lengthened resistance span in fragility 
tests is due to cells of a greater age variety than normal: that an 
increase of resistance, especially the maximal resistance, is depend- 
ent upon an increase of some form of immature cells; and that 
decrease of minimal resistance is indicative of some hemocidal 
influence on the cells, or perhaps due to a relatively large number 
of old or pathological cells. 
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STUDIES OF CAPILLARIES AND BLOOD VOLUME IN 
POLYCYTHEMIA VERA.* 


By Grorce E. Brown, M.D., 
DIVISION OF MEDICINE, THE MAYO FOUNDATION, 


AND 


Hersert Z. Grirrin, M.D., 
DIVISION OF MEDICINE, MAYO CLINIC, ROCHESTER, MINNESOTA. 


Tue study of nail-fold capillaries by Lombard’s method is of 
particular interest in diseases in which one would anticipate changes 
in the morphology and function of the capillary loops. Weiss, 
Jiirgenson, Magnus, Boas, Brown and others have published 


* Read before the American Society for Clinical Investigation, Atlantic City, New 
Jersey, April 30, 1923. 
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observations of variations in the capillaries of the skin in certain 
diseases. Freedliinder and Lenhart have observed stasis with 
dilatation of the arterial and venous limbs of the capillaries in 
cases of traumatic and surgical shock. These observations agree 
with our knowledge of the role of the capillary bed in shock and 
shock-like states in which there is low plasma volume. On the 
other hand, in conditions in which there is an increased blood 
volume, one would also expect morphological changes in the capillary 
bed. 

Polycythemia vera is characterized by a definite increase in the 
cell volume and in the total blood volume. In this condition, the 
nail-fold capillaries are studied with exceptional ease, for the capil- 
laries are, of course, visible because of their blood content. An 
increase of the total blood volume and the unit volume of erythro- 
cytes would accentuate the visibility of the capillary loops. 

The morphology of the “normal” nail-fold capillary has not yet 
been accurately established. However, a sufficient number of 
observations have been made on supposedly normal persons to 
enable us to say that in certain diseases, the variations as observed 
in the nail-fold capillaries differ in many respects from the “ prob- 
able normal” type. 

Krogh has shown that the number of actively functioning cap- 
illaries is less in the resting than in the active muscle, but that in 
normal persons the nail-fold capillaries differ from the muscle 
capillaries in this respect, inasmuch as they maintain a relative 
constancy of form and number. The caliber of the capillaries 
changes slightly in response to certain stimuli, such as changes of 
temperature, mechanical irritation, and according to Hagen, also 
in relationship to time of day, metabolic disturbances and the 
menstrual periods. Distinct differences have been noted in the 
blood flow and the color of the capillaries, in large groups of normal 
persons during the summer and winter months. On the other 
hand distinct changes in contour and shape, other than in caliber, 
have not been observed in nail-fold capillaries when examined at 
intervals over periods of weeks and months, or under various 
kinds of stimulation. In certain cardiovascular diseases many 
loops are seen in which there is a sudden arrest of the blood flow 
from the arteriolar entrance, with consequent disappearance of 
the loop for periods of from one to ten seconds. When the flow 
is resumed, it is seen that the original contour of the loop has been 
preserved. In acrocyanosis and Raynaud’s disease arrest of the 
capillary flow is observed during the cyanotic phases. In shock 
complete stasis has been seen. 

“Normal” Capillaries. The so-called normal nail-fold capillary 
is shown in Fig. 1. It consists of two portions, a venous and an 
arterial segment. The so-called connecting limb is a part of the 
venous limb. The average length of the arterial segment is 0.15 
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mm. with an approximate average diameter slightly less than 
0.01 mm., which increases slightly towards the venous segment. 
These measurements were made with a modification of the ordinary 
eye piece micrometer and are consequently not absolute.* The 
connecting limb averages 0.034 mm. in length and has an approxi- 
mate diameter of 0.01 to 0.02 mm. The venous limb is longer than 
the arterial, averaging 0.18 mm. in length with an approximate 
diameter of 0.015 to 0.02 mm. The average length of the entire 
loop is 0.364 mm. These measurements are the averages for 


Fic. 1.—Normal capillaries. Secale 1 cm. in length, smallest division 0.01 mm. 
Usual appearance of nail-fold capillaries as seen in normal subjects. The venous 
limb is longer and broader than the arterial. The capillary flow is rapid so that the 
individual erythrocytes cannot be distinguished. 


27 persons classified as normals, studied under fairly constant 
conditions with respect to position, level of hand, and temperature. 

The commonest form of normal is the hairpin type. ‘There is, 
however, considerable variation in the shape and size of the normal 
loop. Short and broad, long and slender, and tortuous types are 
often seen. In each person there is usually a predominating type 
of normal capillary which constitutes the majority of loops for 
ach field. In a large group of supposedly normal persons of 


* We are at present working on a more accurate instrument for measuring changes 
in loops so that the most minute variations of caliber can be followed. 
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different ages, atypical or bizarre types of capillary loops are seen, 
but these are not as common in normal as in certain pathological 
conditions. The establishment, if possible, of the range of vari- 
ability in normal persons is essential to further investigation. 

The capillary flow can be easily studied with a magnification 
of 50 diameters. Either a single or stereoscopic lens may be used. 
The rate of flow is measured and studied in relation to its character. 
Retardation, intermittency, jerkiness and to-and-fro movements 
of the blood column are particularly noted. Variations in the rate 
of flow are common, depending on the temperature and the position 
of the hand and probably other factors. The rate of flow seems to 
vary within certain limits which are subject to measurement. 
Since there is a wide range of rate of capillary flow in normal per- 
sons, we have noted only marked changes as having a probable 
significance. Markedly low rates are often found in cases of 
neurasthenia, acrocyanosis, shock and shock-like states, and in 
severe cases of cardiorenal-vascular disease. In the normal group 
the average rate of flow in individual loops was found to be approxi- 
mately 1.01 mm. each second. This average rate is somewhat 
less than it should be as the fastest rates of flow could not be 
measured with accuracy. The rate as given represents the minimal 
normal rate of at least six different loops with at least three esti- 
mations of each loop. The conditions as regards position of hand, 
and room temperature, were kept as nearly equable as possible. 
In the study of the velocity it is important to note whether there 
is a uniform flow in the majority of loops, or whether there is a 
marked variation of flow in different loops. In patients with severe 
cardiorenal-vascular disease very marked sudden changes of velocity 
are often noted, varying from complete stasis in many loops, to 
extremely rapid velocity; complete disappearance of the loops with 
obliteration of blood column at the arteriolar entrance is frequently 
observed. This behavior of the capillary suggests a spasm of the 
arteriole and should be studied further. 

Nail-fold Capillaries in Polycythemia. The appearance of the 
nail-fold capillaries has been studied in a group of patients with 
polyeythemia, which included 5 patients with true polycythemia, 
1 with polycythemia associated with congenital heart disease, and 
1 patient in whom the blood and clinical studies would permit of 
only a provisional diagnosis of polycythemia vera. This is classified 
as “probably” polycythemia. 

In Table I are the measurements and observations of the nail- 
fold capillaries in these cases (Figs. 2, 3 and 4). It will be noted 
that the nail-fold capillaries show definite engorgement of either 
one or both segments in the cases of polycythemia vera, although 
this is not uniformly present in all loops. Occasionally quite 
normal types are seen. The engorgement is more evident on the 
venous side. In all but 1 patient, a case of probable polycythemia, 


Fic. 2 (Case A406484).—Scale 1 em. in length, smallest division 0.01 mm. 
Sketch of nail-fold capillaries in a case of polycythemia secondary to congenital heart 
disease. The loops are increased in length with almost equal engorgement of both 
the venous and arterial segments. The collecting venules also show marked engorge- 
ment. 


Fig. 38 (Case A405531).—Seale 1 em. in length, smallest division 0.01 mm. 
Sketch of nail-fold capillaries in a case of polycythemia vera. Marked engorgement 
and slight tortuosity of the venous and arterial limbs. The total lengths of the cap- 
illary loops are increased. Note the thin arterial segment. 
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the total length of the loop is greater than in normals of like age. 
The caliber of the venous limb is distinctly widened and occasionally 
huge dilated limbs are seen; they are suggestive of the varicose 
changes observed in peripheral veins. Similarly, the collecting 
venules are often engorged to twice or more their normal diameter. 
The arterial limb of the loop is not enlarged to the same extent as 
the venous. In the patient with “ probable” polycythemia, engorge- 
ment was not observed. 


Fic. 4 (Case A404580).—Seale 1 em. in length, smallest division 0.01 mm. 
Sketch of nail-fold capillaries in a case of polycythemia vera. Some of the capillaries 
show engorgement of the entire loop. There is considerable tortuosity of arterial 
and venous limbs. The collecting venules are markedly engorged. 


In 2 cases, many of the arterial segments were of the fine con- 
tracted type which is commonly seen with increasing age, in cases 
of arteriosclerosis and of hypertension. This contraction of the 
arterial segment gives a sharp demarcation point between the 
arterial and venous limbs (Fig. 3). Older patients showed a 
tortuosity which probably had no relationship to the polycythemic 
condition. The contraction of the arterial segment and the 
tortuosity seemed to be related to age rather than to excessive 
blood volume. In the younger patients, the capillaries maintained 
the usual “hairpin” shape. In Case IV, polycythemia associated 
with congenital heart disease (Fig. 2), the arterial limb participated 
in the engorgement practically to the same degree as the venous 
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portion. This gave a uniform dilated type of capillary loop which 
was entirely different from those in the other patients. 

The velocity of the capillary flow is distinctly and uniformly 
decreased. The movement of the erythrocytes is en masse rather 
than in the rapid single-file manner usually observed in normals. 
The cells move as a densely packed mass, with a twisting onward 
motion. Occasionally the onward flow from the arterial segment 
will heap up in the already distended venous limb. Complete 
stasis was not observed except when the hand was exposed to lower 
temperatures. As will be seen in Table I, the velocity rates for 
the capillaries of the same individual show a rather uniform slowing. 
Sudden and uneven changes in speed were not noted. 

Blood Studies in Polycythemia. ‘The total blood and plasma 
volumes were determined by the method of Keith, Rowntree and 
Geraghty. According to these workers, the total circulating blood 
volume in normal persons varies from 78.5 to 97 ce for each kilo- 
gram of body weight. The ratio of total blood volume to body 
weight varies from 1:13 to 1:10.5, the average being 1:11.4. The 
plasma volume varies from 42 to 56 ce for each kilogram of body 
weight. The ratio of plasma volume to body weight varies from 
1:23 to 1:17 with the average of 1:19.4. As will be seen in Table 
II, the patients in this report showed marked increases in the total 
circulating blood volume and only slightly increased plasma volumes. 
The total number of erythrocytes was high and the cell-plasma 
ratio as shown by the hematocrit studies was greatly in favor of 
the cells. In determining hematocrit values in these studies, dry 
sodium oxalate (10 mg. to 10 ce of blood) and defibrinated blood 
were both used in each estimation. The difficulty of obtaining 
complete sedimentation of blood with a viscosity as great as that 
obtained in polycythemia must be taken into consideration. ‘The 
concentration of cells for each unit volume was variable, but an 
excessively high erythrocyte count was observed only in | patient. 
The erythrocyte count bore no direct relationship to the blood 
volume, as the patients with the largest blood volume showed 
only a moderate increase of cells for each cubic millimeter. 

Discussion. ‘The vascular changes in polycythemia vera are 
chiefly concerned with (1) readjustment of the vascular bed to the 
augmented blood volume; (2) changes in the vessel walls, prob- 
ably due to strain, metabolic disturbances and various other factors; 
(3) vascular plugging, probably due to thrombotic processes as 
a result of increased viscosity and changes in vessel wall and the 
coagulation factors of the blood; and (4) changes in the erythro- 
genic tissue. So far as this study is concerned, the findings 
apply chiefly to a consideration of readjustment of the vascular 
bed. 

The accommodation of the bloodvessels to the increased blood 
volume of polycythemia probably occurs first in the large veins 
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and in the more vascular organs, especially the spleen. As the 
condition progresses the smaller veins participate in the engorge- 
ment. This can be observed in the peripheral and the retinal 
veins. As the condition becomes more advanced the capillaries 
of the skin and of the mucous membranes share in the engorge- 
ment, which is macroscopically more apparent in the latter tissue. 
As will be observed, the venous portion of the capillary loops shows 
a much greater degree of distention than the arterial portion. 
The arterial limb may also participate, as may be seen in Fig. 2. 
The clinical features of the disease seem to agree with this con- 
ception of the vascular adjustment. The milder cases may show 
only slight erythrosis of the skin and mucous membranes." With 
greater increases in blood volume, congestion and erythrosis* of 
these tissues become evident. Probably many of the symptoms 
of polycythemia are not produced until the engorgement has 
progressed to the smallest vessels. The more serious vascular 
accidents occurring in the disease are late manifestations. 

The differences in the degree of engorgement of the arterial and 
venous limbs often allow a clean-cut demarcation of these segments. 
The dividing line is sharp, that is a sudden transition from a finer 
segment to a distended limb, is seen on the distal portion of the 
arterial limb (Fig. 3). The connecting limb seems to be a part 
of the venous segment, as these portions participate in the engorge- 
ment in like degree. This difference of distention or dilatation 
of the venous and arterial limbs suggests either an essential dif- 
ference in endothelial tissue, or a different vasomotor control. 
The differences in the appearance of the capillary seem to bear no 
relationship to the blood-pressure estimations. In Case I (Fig. 2) 
this distinction between the arterial and venous portions is not 
seen. Both portions seem to be uniformly engorged. This case 
was not a true polycythemia, but possibly polycythemia secondary, 
due to congenital heart diesase. It could be assumed that these 
capillaries had been subjected to engorgement early in life with 
definite changes in both arterial and venous portions. 

The retardation and the character of the flow in the capillaries 
are consistent with the increase in viscosity which is present. One 
can visualize the difficulty with which free capillary circulation 
is maintained. The mass and the viscosity of the circulating 


* Lundsgaard has shown in a case of polycythemia that the difference between 
the oxygen saturation and oxygen content of the venous blood was not increased. 
In other words the percentage of oxygen unsaturation was normal. Therefore, 
cyanosis was not present. The term erythrosis was suggested to designate the skin 
color of polycythemia. Visualization of the capillary blood shows the cells to have 
bright red color at room temperatures of 20° to 30° C. Short exposures to cold 
produce further slowing or complete stasis of the capillary stream with an evident 
bluish tinge to the corpuscles. The changes in color are much more striking than in 
normals, because of larger cell mass. It is quite probable that varying degrees of 
cyanosis are present at different times, even though fundamentally polycythemia is 
correctly regarded as an erythrosis. 
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fluid tend to create a slow rate of flow in the minute capillary loops. 
This slow rate of flow may be compensatory, in view of the abnor- 
mally high oxygen content. Moreover the distention may facilitate 
a freer circulation, and when distention ceases, vascular difficulties 
may arise. It is evident that a larger amount of blood than normal 
is passing through the capillary bed and a greater amount of oxygen 
is available for tissue needs for each given unit of tissue. A slower 
circulation rate would be adequate; conversely in anemia an 
increased rate of flow is present. Fahr and Ronzone have shown 
that, in the skin capillaries of a case of severe anemia, the con- 
tracted forms are present which are probably compensatory in 
maintaining an increased circulatory rate. In polycythemia we 
would not expect cardiac hypertrophy since the minute volume 
output of the heart should theoretically be small. 


Protocols. Case I (A404580).—J. R., a man, aged sixty years, 
had always been full-blooded, more noticeably so during the last 
year; splenomegaly had been noted one year before. He had 
complained of fatigue, loss of weight, polydipsia, and polyuria 
for six months. Special examinations revealed glycosuria 1.4 
per cent (5.16 gm.), blood sugar 0.27 per cent, hemoglobin, acid 
hematin 115 per cent, Palmer 115 per cent, erythrocytes 5,770,000, 
total blood volume 150 ce for each kilogram of body weight, and 
hematocrit erythrocyte volume 57 per cent. 


Case II (A405531).—F. S., a man, aged fifty years, had been 
markedly plethoric for several years, and the more so during the 
last year. The patient complained of headache and dizziness. 
There was a moderate degree of splenomegaly, and engorgement 
of the retinal veins. Special examinations revealed hemoglobin, 
acid hematin 140 per cent, Palmer 145 per cent, erythrocytes 
6,550,000, total blood volume 224 ce for each kilogram of body 
weight, and hematocrit erythrocyte volume 70 per cent. Throm- 
bosis of a vein in the left arm occurred while under observation. 


Case IT (A396804).—W. W. T., a man, aged fifty-five years, 
had had definite symptoms for two and one-half years. He com- 
plained of dizziness, and paresthesia, swelling and congestion of 
the left hand. The hands and mucous membranes were definitely 
purplish red and the veins were full. Roentgen-ray examination 
of the arm was negative for calcified vessels. Special examinations 
revealed hemoglobin, acid hematin 155 per cent, Palmer 166 per 
cent, erythrocytes 7,140,000, total blood volume 140 ce for each 
kilogram of body weight, and hematocrit erythrocyte volume 66 
per cent. 
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Case IV (A414676).—J. M., a man, aged forty-seven years, had 
had swelling in both legs, and attacks of congestion and an aching 
pain for four years. These attacks occurred every two or three 
months and lasted for two or three weeks. A moderate degree of 
splenomegaly was noted. Roentgen-ray examination of the legs 
was negative for any evidence of sclerosis of the vessels. Special 
examinations revealed hemoglobin, acid hematin 136 per cent, 
Palmer 145 per cent, total blood volume 182 ce for each kilogram 
of body weight, hematocrit erythrocyte volume 65 per cent and 
viscosity 11.2. 


Case V (A416727).—J. C. R., a man, aged fifty-three years, 
had had epistaxis for many years, and during the last year attacks 
of hematuria. The urological examination revealed evidence of 
a left renal tumor. The patient, however, had the appearance of 
a true polycythemic. Special examinations revealed hemoglobin, 
acid hematin 140 per cent, Palmer 158 per cent, erythrocytes 
5,820,000, total blood volume 161 cc for each kilogram of body 
weight, hematocrit erythrocyte volume 52 per cent, and viscosity 
7.8. Following a severe hematuria of three days’ duration, the 
hemoglobin dropped to 137 per cent Palmer, and the total blood 
volume to 127 ce for each kilogram of body weight. The skin 
capillaries revealed a definite diminution in size. 


Case VI (A406484). A. M. C., a man, aged thirty years, who 
had always been full blooded, had been told six months before that 
he had polycythemia and splenomegaly. He had petit mal for 
seven years and grand mal for two years. The spleen was very 
large. Clubbing of the toes and fingers was present and there was 
clinical evidence of congenital heart disease. Special examinations 
revealed hemoglobin, acid hematin 136 per cent, Palmer 136 per 
cent, erythrocytes 6,880,000, total blood volume 163 ce for each 
kilogram of body weight, and hematocrit erythrocyte volume 60 
per cent. 


Case VII (A410617).—W. E. B., a man, aged twenty-five years, 
had complained of headache, vertigo, insomnia, and restlessness 
for six months. His color was suggestive of polycythemia, but 
the diagnosis was somewhat questionable. Special examinations 
revealed hemoglobin, acid hematin 115 per cent, Palmer 117 per 
cent, erythrocytes 5,750,000, total blood volume 130 ce for each 
kilogram of body weight, hematocrit erythrocyte volume 52 per 
cent, and viscosity 7.8. 


Conclusions. 1. Seven cases of polycythemia vera were studied. 
In six of these in which a definite diagnosis of polycythemia vera 
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could be made, the nail-fold capillaries revealed marked engorge- 
ment of either one or both capillary limbs. In one case in which 
the diagnosis was less definite, only slight engorgement was observed. 
The venous side of the capillary loop was usually more markedly 
distended than the arterial. 

2. In twenty-seven supposedly normal controls, the average 
total length of the capillary loops was 0.368 mm.; in cases of poly- 
cythemia vera 0.602 mm. 


3. The measurements of velocity of flow indicated a very definite 
decreased rate of flow in polycythemia vera. 

4. Estimation of the blood volumes in these patients revealed 
marked increases of cell volume and total blood volume. 

5. The relationship of these observations to certain features 
of the disease is considered. 
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THE CURATIVE TREATMENT BY SPLENECTOMY OF 
CHRONIC THROMBOCYTOPENIC PURPURA 
HEMORRHAGICA.* 


By N. E. Britt, M.D., 
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N. Rosentruar, M.D., 


NEW YORK. 


(From the First Medical Division of Mount Sinai Hospital.) 


Tue theme of this paper is the control, by an apparently curative 
measure, of hemorrhage in one variety of the heterogeneous group 
of the affections generally classified as belonging to the hemor- 
rhagic diseases, whose foundation was believed by ancient and less 
modern internists and pathologists even as late as the beginning of 
this century to be dependent upon a hemorrhagic diathesis. The 
term diathesis is here used in its broad sense as indicating an 
individual tendency, hereditary or acquired; in this instance, a 
tendency to bleeding, or rather for blood to escape from its con- 
taining vessels, chiefly the capillaries. Just as gout was conceived 
as a disease, essentially depending upon a specific diathesis now 
known as affecting protein metabolism, so were these cases of 
bleeding considered to be due to some inherent analogous defect; 
but with the group of bleeders perhaps used more significantly, 
because, for instance, in one of the varieties which is known as 
hemophilia, a patient during the time in which no bleeding occurs 
exhibits not only no manifestation of his individual tendency to 
bleed, but seems to be perfectly well. 

It was just stated that we wanted to present a seemingly cura- 
tive measure against bleeding in a special variety of the class 
known as purpura hemorrhagica, or under the eponym morbus 
maculosus_ werlhofii, which Werlhof! separated from the other 
varieties of hemorrhagic diseases in 1731. Werlhof’s disease is an 
affection proceeding through an acute, a subacute or a chronic 
course, and having definite characteristics which separate it from 
the other members of the general group. The subacute and 
chronic variety in the past have been attended frequently by fatal 
results, and it is this variety in which we shall show that by a 
surgical procedure death may be averted and the disease apparently 
arrested. 

It is known that the escape of blood from its containing vessels 
may accompany many diseases, either as a common manifesta- 
tion of them in their course or as an unusual incident. Briefly to 


* Presented at the stated general meeting of the New York Academy of Medicine 
February 15, 1923. 
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bring these diseases to the reader’s attention, may we present only 
the prominent examples of the varied types, omitting the detailed 
mention of all others. Bear in mind, however, that in all of them 
the pathogenic factors are either a perverted function of the 
cells of the capillaries, due to some pathological state in them, or 
to a change in the blood itself, or to a disturbance or a perverted 
function or to disease of the hemopoietic system, in one or more 
of its components—bone marrow, spleen or liver. In all varieties, 
the manifestation of this hemorrhagic tendency appears clinically 
as hemorrhagic spots in the skin (when very small, called petechial; 
when larger, purpuric spots; and when very large, called ecchy- 
moses), and bleeding from the mucous surfaces, commonly from 
the nose, uterus, the stomach and the intestines, more rarely from 
the kidneys. These symptoms may be combined or appear singly. 
Inasmuch as hemorrhages into the tissues commonly occur as 
the result of changes in the blood itself, one of these changes most 
commonly present being a diminution in number of the blood 
platelets, a thrombocytopenia, the purpuras may be classified as 
those with thrombocytopenia and those without. The latter very 
probably depend upon other fundamental changes either in the 
capillaries or in other elements of the blood. 
A. In the first group, the thrombocytopenic, belong: 
1. The bacterial infections, such as streptococcus, staphylo- 
coccus, pneumococcus, meningococcus. 

(a) Infections in which as yet no bacteria have been 
found, e. g., smallpox, measles. 

2. Diseases of the hemopoietic organs—leukemia, aplas- 
tic anemia, pernicious anemia, splenomegalic cirrhoses, 
including the Banti syndrome and Gaucher’s disease. 
3. Poisons: 

(a) Biochemical, e. g., heterologous sera, snake venom. 

(b) Organic, e. g., turpentines, balsams, quinine, bella- 
donna, benzol. 

(c) Inorganic—metallic poisons, such as arsenic and 
iodine. 

4. Nutritive disturbances, such as follow deprivation of 
vitamins, ¢. g., rickets. It is peculiar that scurvy, 
which is also a vitamin-deficiency disease, in which 
hemorrhages are very pronounced, does not show a 
blood platelet diminution. 

5. Senile purpura. 

B. The non-thrombocytopenic group; the causes for the hemor- 
rhages in this group are various, residing in the capil- 
laries and in the other constituents of blood. 

1. Hemophilia. 

2. Cholemia. 
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. Arthritis, such as Schénlein’s disease or peliosis rheuma- 
tica. 

. Henoch’s purpura. 

. Hypertensive vascular states, e. g., arteriosclerotic pur- 
pura usually associated with nitrogen retention and 
other evidence of disturbed renal function. 

}. Congenital; sometimes inherited vulnerability of the 
capillaries, in which instances ecchymosis of the skin 
occurs with the slightest bruise or trauma and in which 
cases petechie arise in the lower extremities on pro- 
longed standing (static purpura). In such cases the 
application of a tourniquet or of an inflated cuff of a 
blood-pressure apparatus may call forth these petechiz 
when applied to an upper extremity 

7. Some diseases of the nervous system, including the 
uncommon stigmata such as blood-sweating and pur- 
puric spots, occurring in hysteria. 

8. Evolutional changes occurring in women immediately 
before and during the menopause. 

However, it is to none of these that we shall give attention, but 
to a definite affection commonly diagnosed as belonging to the 
hemorrhagic diseases, and specifically known as pseudohemophilia, 
purpura hemorrhagica or the macular disease of Werlhof. It will 
be wise, before we relegate the affection to a distinct category, to 
give in clinical terms the characters of the disease so that the reader 
shall know with what variety of the purpuras we are dealing. 

It must here be mentioned that none of the agents usually 
employed as hemostatics can be relied upon to stop bleeding in 
this disease, which, unless Nature interfered with her as yet 
unknown processes, causes the death of the patient very frequently. 

First, this variety is not hereditary; patients with bleeding 
ancestry do not belong to the group. It occurs in youth, even in 
early childhood, starting with petechie, purpuric and ecchymotic 
spots scattered in the skin of the entire body; petechiz also occur 
in the mucosa of the buccal surface, of the palate and pharynx. 
This disease is commonly accompanied by hemorrhage from the 
gums, from the nose, less frequently from the stomach, intestines 
and kidneys, and in the case of girls sometimes by menorrhagia. 
The vulnerability of the capillary vessels is a feature; these indi- 
viduals show ecchymoses in the skin on the slightest trauma, and 
if the static resistance test be applied (capillary resistance test, 
Hess?) by tourniquet to an upper extremity, it will be followed 
after five minutes of application by a shower of petechize in the 
skin of the extremity to which such a test was applied. The 
hemorrhages from the nose and gums may last many days and 
then cease, to be resumed after an interval, thus pursuing an inter- 
mittent course with frequent recurrences until the repeated losses 
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of blood reduce the patient to such an excessively weakened state 
that he becomes absolutely incapacitated, unable even to sit up, 
and makes of him a bedridden helpless being. On the other hand, 
the attack may be continuous, lasting weeks or even months 
without intermissions, the constant bleeding, which cannot be 
permanently checked, exsanguinating the poor sufferer until death 
puts an end to him and his disease. 

Again, an attack may occur as an acute one at any age, even as 
late as the sixth decade of life (of which we have at present an 
example, a female, aged fifty-six years, in the wards at Mt. Sinai 
Hospital), having identical clinical characters; it may run a fatal 
course in two or three days, or after one, two or three weeks, or 
it may disappear as inexplicably as it arose, the patient being 
restored completely, or it may go over into the subacute or chronic 
form. In all forms, acute, subacute and chronic, fever may be 
present, usually, however, most marked in those cases where blood 
extravasations are large and absorption from blood clots takes 
place. 

In the subacute and chronic cases, the picture is that of a young, 
ghastly-white, blanched-faced individual, bedridden, with dried 
blood crusts on the lips, the teeth covered with clotted remnants 
of blood arising from the bleeding gums, and from the nostrils 
may be seen extruding hemorrhagic clots from which oozes fluid 
blood, which trickles down over the lips. The gums in these 
patients are very spongy, and almost constantly in a state of 
bleeding; no ulcerative stomatitis occurs. Attempts at stopping 
the bleeding meet with very little or no success, whether by mechan- 
ical agencies, such as a compression tampon in the nares, or 
agents like other blood, horse serum, calcium salts, thrombogenic 
solutions of tissue cells, thrombokinase, adrenalin or gelatin, though 
employed locally or by way of the vascular channels. 

An examination of the blood of the patient shows certain char- 
acters which individualize this disease and throw some light upon 
its pathogenesis. First of all, the blood shows a marked diminu- 
tion or, in rare instances, an entire absence of the blood platelets, 
which, as is known, normally exist in every human blood and 
average 250,000 per cm.; the platelets may be reduced so that in 
rare instances none can be found and in commoner instances 
numbering a few hundred to 40,000 to 50,000 per cm. Inasmuch 
as the platelets have been called by that name, also hematoblasts 
and thrombocytes by different hematologists, this diminution has 
given the name to this form of purpura hemorrhagica, viz., essential 
thrombocytopenia or, adjectively, essential thrombocytopenic pur- 
pura hemorrhagica, the latter in our opinion being preferable 
because the name describes its pathogenic and clinical attributes. 

We are indebted to Hayem,’ in France, for calling attention to 
the isolated observation of Denys,‘ that in a case of purpura, 
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which the latter had studied, there were few blood platelets to be 
found in the blood. Hayem made the further observation that it 
was curious to find that Denys’s observation was true in many 
instances of purpura. It was left to E. Frank, in Germany, to 
make a more intensive study of these observations and to announce 
that the diminution of thrombocytes was a constant occurrence 
in such cases of purpura, and hence he proposed the name of essen- 
tial thrombopenia for this disease—not a good name, because 
thrombin is the name given to one of the hypothetical factors 
which occasions coagulation of the blood, and the disease is not 
due to any marked disturbance in this process. Hence, Eppinger,® 
suggested the term thrombocytopenia, because the word indicated 
the characteristic decrease in the number of thrombocytes. Frank 
believed the disease was a mild type of aplastic anemia. 

Another feature of this disease was also detected by Hayem, 
namely, that when the blood taken from a patient suffering from 
essential thrombocytopenia is permitted to clot, which it does in 
the normal time, in a glass tube, the blood clot does not retract 
from the walls of the tube, as does normal blood, but remains 
unretracted, filling the entire lumen. A normal blood clot retracts 
within an hour, soon showing a zone of serum about it, and inter- 
vening between the clot and the periphery of the tube’s lumen. 
It is highly probable that the degree of retraction of the clot 
depends upon the number of blood platelets in the blood which 
cause a firmer and more fibrinous coagulum than occurs in the 
clotting process of blood in essential thrombocytopenic purpura 
hemorrhagica, which Pagniez’? demonstrated. It should be remem- 
bered that the clotting time of blood in this disease is not 
diminished. This fact at once differentiates this group of bleeders 
from those suffering with the disease known as hemophilia, because 
in the latter there is a constant marked factor present, namely, an 
inherited defect in the clotting factors of the blood, so that clotting 
is markedly delayed and imperfectly executed, though after clot 
formation occurs, clot retraction takes place. 

Another characteristic of the blood in essential thrombocyto- 
penic purpura is one to which both Hayem and our own country- 
man, Duke,* called attention—the bleeding-time, or the time 
occupied before capillary bleeding ceases, is greatly prolonged. 
The normal bleeding-time after a skin puncture consumes one-half 
to three minutes; in purpura hemorrhagica ten or more minutes 
may be consumed before such bleeding ceases. It is highly import- 
ant that clotting-time and bleeding-time be not confused. Bleed- 
ing-time is best tested by pricking an ear lobe and noting the time 
which elapses before the bleeding stops. Of course, the tissue 
pricked must be left undisturbed, because pressure exerted upon 
the traumatized spot, or the placing of a foreign body like a wisp 
of cotton over it will materially shorten the time for bleeding to 
cease. 
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No change occurs in the fragility of the red blood cells in this 
disease. 

In other respects the blood shows no demonstrable changes. Of 
course, the red blood count will vary with the amount of blood lost, 
the degree of anemia present, and the capacity of the bone marrow 
to generate new red blood cells. The hemoglobin of the blood is 
constantly reduced below the normal relationship of red blood cells 
to hemoglobin, the color index being much below 1, usually 0.5 
to 0.6. A hypochromatic type of anemia is, therefore, always 
present. The myeloid and lymphoid derived cells of the blood show 
no changes; there is, as a rule, neither leukocytosis nor leukopenia, 
and the polymorphonuclear cells show their usual proportion to 
the lymphocytes. The monocytes are commonly increased, 
sometimes as high as 20 per cent, possibly as the result of an active 
regeneration, when leukocytosis may also occur. Blood smears 
show moderate changes in form in the red cells, moderate increase 
in the number of microcytic forms and very occasionally a few 
normoblasts. Marked polychromasia, macrocytosis and megalo- 
blasts are lacking. 

With the constant loss of blood, the bone marrow may become 
entirely exhausted on account of its continuous activity in gen- 
erating new blood cells, and a fully developed aplastic anemia may 
ensue with a quickly fatal termination. 

It should also be noted that the few blood platelets which are 
present in this disease show many large forms, even two to three 
times their normal size. Wright’s® observation may be recalled 
that blood platelets are formed from the fragmentation of the 
megakaryocytes of the bone marrow. The megakaryocytes extrude 
pseudopodia into the reticulo-endothelial channels in the bone 
marrow, which pseudopodic processes become broken off and are 
thus retained as blood platelets in the capillaries which are derived 
from those channels. ‘These are questions for consideration whether 
in this disease the megakaryocytes are themselves affected by the 
morbid process and give rise to defective blood platelets, or by 
abnormal fragmentation occasion those large forms, and also 
whether their disease may possibly be responsible for their 
diminished production. 

Pathogenesis and Treatment. All hematologists who have had 
any experience with this disease believe that one of the factors of 
its production is a diseased state of the capillaries In addition 
to this, the constant diminution of blood platelets suggests that the 
condition which produces the thrombocytopenia is another factor. 

There are only two ways by which a reduction in blood platelets 
can be brought about—one either because the megakaryocytes in 
the bone marrow do not produce a sufficient number, or because, 
on the other hand, if a sufficient number be produced, the blood 
platelets are immediately destroyed somewhere in the tissues of 
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the organism. It is supposed that the destruction of blood plate- 
lets occurs normally in the spleen where the other elements of the 
blood are supposed to be prepared for their katabolism. Hence, 
one of the explanations given as to the pathogenesis of this form 
of purpura is that a diseased spleen removes most of the platelets 
before they are ripe for destruction. 

Of recent years, the researches of Eppinger, Frank and Kaznel- 
son” have thrown some light upon the relationship of the spleen 
to the rest of the hemopoietic system. Frank, in a study of 
aplastic anemia, to which, as we have said, he regarded essential 
thrombopenia, as he called this disease, to belong, thought that 
bone marrow was activated to renewed activity by removal of 
the spleen because he believed that its presence inhibited the 
function of the bone marrow; for this view certain arguments can 
be advanced. Therefore, on a purely theoretical consideration, he 
advised the removal of the spleen in all cases of aplastic anemia. 

Kaznelson, on the other hand, believed that this disease was not 
the result of impaired bone-marrow function, but that the blood 
platelets were removed from the circulation by a diseased spleen. 
Kaznelson!' was thus convinced because he found in the spleen of a 
case of this disease a large number of blood platelets in the open 
lymph spaces of that organ. Eppinger so believed because when 
the spleen was removed from the body blood platelets were increased 
and were found in the blood in much greater numbers than before 
removal; he argued if the megakaryocytes of the bone marrow were 
at fault, removal of the spleen ought not have any influence on 
ablation of bone marrow megakaryocytic function, but ought 
rather to increase it. 

Kaznelson, in the belief that hemorrhage in these cases was due 
to the thrombocytopenia and that the thrombocytopenia was 
caused by a thrombolytic function of the spleen, determined to 
have the spleen removed from one of these patients, and in 1916 
put his determination into execution. The results were immediate 
and brilliant. He states that bleeding ceased at once, petechiz 
disappeared, the blood platelets became increased in number to 
normal limits, bleeding-time became restored to normal and the 
clotting which thereafter took place was accompanied by clot 
retraction. 

Influenced by his results and by the endorsement of the method 
by Eppinger, we were led to try the method in two patients, in both 
of whom a fatal termination was rapidly approaching. Both of 
these patients were suffering with the chronic intermittent form of 
the disease; both developed the disease in childhood, one at the fifth, 
the other at the eleventh year of life; both had been subjected to 
every known method of treatment for stopping the bleeding; both 
had been absolutely incapacitated for some years; both showed a 
most intense anemia, in each the hemoglobin was below 20 and red 
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blood cells were near the million mark; both had been repeatedly 
transfused, the girl 10 times, the boy 3 times.* 

The results were, as far as the escape from death isconcerned 
equally brilliant. In both, bleeding has been entirely stopped. 
Their color has returned. Hemoglobin in the girl is 90, erythro- 
cytes, 5,800,000; in the boy the hemoglobin is 80, erythrocytes, 
4,816,000 and are gradually increasing. They are able to walk, 
where previously they had been bedridden. They now take an 
interest in life and are no longer consumed by the contemplation 
of a hopeless invalided state. They can play again and have a 
real joy in living. 

It is wise immediately before operation, in order to avoid the 
loss of blood which attends the operation, as oozing throughout 
the operative procedure takes place from all cut and exposed 
surfaces, to have the patient transfused even though we believe 
transfusion in these cases is otherwise useless; it is also wise imme- 
diately to follow the operation again with a transfusion as a means 
of overcoming the shock. Those procedures we advised in both 
of these cases and they were followed. 

Bleeding from the mucous surfaces ceases a few minutes after 
the removal of the spleen, and the bleeding-time at once returns 
to the normal. 

We wish to add a few words as to the effect of the splenectomy 
upon the subsequent manifestations of the disease: The immediate 
effects are the cessation of bleeding from the mucous surfaces pre- 
viously involved, and a rapid increase in the number of blood 
platelets in the circulation. The increase in the first case was from 
6000 platelets to 270,000 per cm. ; in the second, from 400 to 60,000. 
This increase, however, is not permanent, and in a few days begins 
to fall and the fall continues so that the platelets may come down 
in number again to very low limits. The bleeding-time becomes 
immediately markedly reduced; in both the patients, as soon as 
the spleen was removed it fell to less than three minutes; but 
after a few days it gradually increased but not to the former limits. 

We could find no evidence of clot retraction at any time follow- 
ing the operation, though Kaznelson states it occurs. Since the 
operation in the girl there has been absolutely no bleeding any- 
where demonstrable; in the case of the boy, three short-timed 
hemorrhages have occurred from the nose, possibly due to old 
crusts and to pathological changes in the mucosa which the reten- 
tion of a tightly packed tampon induced. For the last six weeks 
it has not returned. In both there has been a steady progressive 


* We desire to say here that personally we believe from the experience we have 
had with this disease, that transfusion is not only useless as a curative measure, but 
seems to increase the bleeding from the mucous surfaces and the number of purpuric 
spots in the skin, because fresh ones may be seen almost immediately after such 
transfusions. 
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increase in hemoglobin and in the number of red blood cells, and 
the poikilocytosis, anisocytosis and normoblasts have disappeared 
in the blood. The white blanched pallor is gone and the color of 
the face assumes the normal tone. 

In the girl the static test has been negative; in the boy, however, 
it was still slightly positive, and he showed on the skin of the 
lower extremities pin-point petechiz upon walking and upon 
standing until two weeks ago, when they also disappeared. 

In both the gums, which throughout the disease had been mark- 
edly spongy and sodden, showing a persistent oozing of blood, 
have absolutely returned to a normal state and are now in close 
apposition to teeth. 

Inasmuch, therefore, as the platelets after operation soon become 
diminished, and showers of petechixe may persist, and the clotting 
is not associated with retraction, it would seem that the explana- 
tion of Frank and Kaznelson, that the disease is due to essential 
thrombocytopenia, must be modified. In both these patients, 
thrombocytopenia has returned, though hemorrhage, the most 
important symptom, has ceased. It would appear, therefore, that 
the removal of the spleen has at least stopped the process of active 
capillary bleeding. Hence, may one not infer that the presence 
of the spleen in the body in these cases adds something pathic to 
the blood which permits the ready escape of the latter from the 
capillaries, and that its removal permits the capillaries to resume 
their normal function of keeping their contents within their walls? 
This pathic something may be manufactured in a disturbed or 
pathological functionating spleen, possibly a toxin, which may be 
the cause of the disease and which prevents the endothelial cells 
of the capillaries from exerting their contractile tonus and tonus 
function which the experiments of the Danish physiologist, Krogh," 
have demonstrated. This, together with the more important blood 
platelet defect which characterizes this disease, seem to be the 
agencies which are responsible for the hemorrhages which occur. 

It is difficult to explain the rapid return to a thrombocytopenic 
state of the blood after the removal of the spleen, even though at 
first this state had been arrested. The return of the thrombocyto- 
penia destroys the views previously held—either that the spleen 
acted as a check on megakaryocytic function, on the one hand, or 
that it destroyed the thrombocytes, owing to a perverted splenic 
function, on the other, because this feature of the blood was not 
permanently changed by the spleen’s removal. The return of the 
patient’s blood to the condition of thrombocytopenia within two 
weeks after the operation would seem to indicate that the expla- 
nation of the removal of the platelets by a vicarious function 
on the part of the remaining members of the reticulo-endothelial 
system and of newly formed hemolymph glands can find little if 
any support. 
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Conclusion.—It is not our purpose to generalize from the limited 
experiences following a small number of similar limited experiences 
in a few other observers. We feel justified in saying that splenec- 
tomy in this disease is a life-saving measure and should as such be 
employed in all grave cases of chronic thrombocytopenic purpura; 
it most assuredly saved the lives of these two patients. We may 
also state that there is considerable evidence to believe that splenec- 
tomy is also curative. Kaznelson’s first case has had no recurrence 
of the disease in a period of over five years. An inspection and 
examination of our two patients will show the tremendous benefit 
it has produced in a seemingly hopeless condition, a benefit which 
may subsequently prove to be a permanent cure.* 

It would seem as if this disease was really one involving the 
reticulo-endothelial system, chiefly that of the spleen, and bone 
marrow. This view is, perhaps, well shown by the fact that the 
spleen of the girl was truly splenomegalic in size and weighed 1400 
gm. on removal. On microscopical examination, it showed a large 
increase in the number of reticular cells in the sinuses and through- 
out the entire organ. In the boy, the spleen, on removal, though 
considerably larger than normal, weighing 340 gm., was not accom- 
panied by nearly as large an increase in these elements. Both 
these patients seem to be entirely cured. It may be likely that 
the larger the amount of reticulo-endothelial structure removed, 
the better may be the result. Hence, the results of splenectomy 
may be expected to be much more favorable in those cases attended 
by very large spleens than in those in which the spleen is smaller. 


* Since the above was written (nearly eight months ago) these patients have 
been absolutely well; there has been no return of the skin eruption nor of bleeding 
from the gums nor other visceral hemorrhages. The girl has gained 16 pounds, 
the boy 22 pounds and he has grown one and a half inches in height. Clot retrac- 
tion is now present. 
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By Meyer A. Raprnowirz, M D., 


ATTENDING PHYSICIAN GREENPOINT HOSPITAL, ASSOCIATE PHYSICIAN JEWISH HOSPITAL, 
BROOKLYN. 


(From the Medical Department of the Jewish Hospital, Brooklyn, N. Y.) 


Tue group of cases included in this paper are to be separated 
from those cases of adrenal hemorrhage that occur in the still- 
born or just after birth, and which are now known to be caused 
by asphyxia. Nor are to be included those cases secondary to 
manifest sepsis of streptococcic, meningococcic or other bacterial 
origin; or to burns, definite infections, such as diphtheria, scarlet, 
tetanus or typhoid; or to trauma, leukemia or hemorrhagic diatheses. 


Case Reports. (ase I.—Evelyn J., aged eighteen months, 
Jewish Hospital, No. 50868, was admitted to my service at 7.35 
p.M., on August 3, 1918. The family history was of no importance. 
She had been breast-fed until four months ago, since when she 
was hand-fed. When ten months old, she suffered from a severe 
diphtheritic laryngitis which responded readily to 10,000 units of 
antitoxin. For the last few weeks her bowels had been slightly 
loose, but without blood. This intestinal condition was unaccom- 
panied by fever or other untoward symptom. Two days before 
admission she had been taken to the country for a respite from 
the heat of the city. This necessitated a change of milk. Whether 
this factor was of any importance in the production of the adrenal 
apoplexy is a matter for speculation. 

On the day before admission the child awoke out of sorts, but 
there was no fever. In the afternoon she was as bright and cheer- 
ful as ever, but during the night became very restless, had high 
fever and vomited several times. No blood was present either 
in the vomitus or feces. Cough was absent. A local physician 
found a temperature of 104° F., and diagnosed pneumonia. A 
few hours later, the fever reaching 105° F., the parents decided to 
bring the child to the city for treatment. The distance, over 100 
miles, was made by automobile. Due to their haste a collision 
occurred, but the child did not seem in any way traumatized. 

On admission into the hospital five hours later, the following 
was noted: The temperature was 107.5° F.; respiration, 72 and 
shallow; pulse, 180 and feeble; nutrition, excellent; an appearance 
of marked drowsiness and collapse; face moderately cyanosed; 
anterior fontanelle depressed; pupils equal and reacting to light; 
no rigidity of neck; no Kernig; all extremities flaccid, tendon 
reflexes diminished; no Babinski. One large petechial spot on 
right lower conjunctiva; no bleeding noted from any of the orifices. 
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Conclusion.—It is not our purpose to generalize from the limited 
experiences following a small number of similar limited experiences 
in a few other observers. We feel justified in saying that splenec- 
tomy in this disease is a life-saving measure and should as such be 
employed in all grave cases of chronic thrombocytopenic purpura; 
it most assuredly saved the lives of these two patients. We may 
also state that there is considerable evidence to believe that splenec- 
tomy is also curative. Kaznelson’s first case has had no recurrence 
of the disease in a period of over five years. An inspection and 
examination of our two patients will show the tremendous benefit 
it has produced in a seemingly hopeless condition, a benefit which 
may subsequently prove to be a permanent cure. * 

It would seem as if this disease was really one involving the 
reticulo-endothelial system, chiefly that of the spleen, and bone 
marrow. This view is, perhaps, well shown by the fact that the 
spleen of the girl was truly splenomegalic in size and weighed 1400 
gm. on removal. On microscopical examination, it showed a large 
increase in the number of reticular cells in the sinuses and through- 
out the entire organ. In the boy, the spleen, on removal, though 
considerably larger than normal, weighing 340 gm., was not accom- 
panied by nearly as large an increase in these elements. Both 
these patients seem to be entirely cured. It may be likely that 
the larger the amount of reticulo-endothelial structure removed, 
the better may be the result. Hence, the results of splenectomy 
may be expected to be much more favorable in those cases attended 
by very large spleens than in those in which the spleen is smaller. 


* Since the above was written (nearly eight months ago) these patients have 
been absolutely well; there has been no return of the skin eruption nor of bleeding 
from the gums nor other visceral hemorrhages. The girl has gained 16 pounds, 
the boy 22 pounds and he has grown one and a half inches in height. Clot retrac- 
tion is now present. 
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Tue group of cases included in this paper are to be separated 
from those cases of adrenal hemorrhage that occur in the still- 
born or just after birth, and which are now known to be caused 
by asphyxia. Nor are to be included those cases secondary to 
manifest sepsis of streptococcic, meningococcic or other bacterial 
origin; or to burns, definite infections, such as diphtheria, scarlet, 
tetanus or typhoid; or to trauma, leukemia or hemorrhagic diatheses. 


Case Reports. (ase I.—Evelyn J., aged eighteen months, 
Jewish Hospital, No. 50868, was admitted to my service at 7.35 
p.M., on August 3, 1918. The family history was of no importance. 
She had been breast-fed until four months ago, since when she 
was hand-fed. When ten months old, she suffered from a severe 
diphtheritic laryngitis which responded readily to 10,000 units of 
antitoxin. For the last few weeks her bowels had been slightly 
loose, but without blood. This intestinal condition was unaccom- 
panied by fever or other untoward symptom. ‘Two days before 
admission she had been taken to the country for a respite from 
the heat of the city. This necessitated a change of milk. Whether 
this factor was of any importance in the production of the adrenal 
apoplexy is a matter for speculation. 

On the day before admission the child awoke out of sorts, but 
there was no fever. In the afternoon she was as bright and cheer- 
ful as ever, but during the night became very restless, had high 
fever and vomited several times. No blood was present either 
in the vomitus or feces. Cough was absent. A local physician 
found a temperature of 104° F., and diagnosed pneumonia. A 
few hours later, the fever reaching 105° F., the parents decided to 
bring the child to the city for treatment. The distance, over 100 
miles, was made by automobile. Due to their haste a collision 
occurred, but the child did not seem in any way traumatized. 

On admission into the hospital five hours later, the following 
was noted: The temperature was 107.5° F.; respiration, 72 and 
shallow; pulse, 180 and feeble; nutrition, excellent; an appearance 
of marked drowsiness and collapse; face moderately cyanosed; 
anterior fontanelle depressed; pupils equal and reacting to light; 
no rigidity of neck; no Kernig; all extremities flaccid, tendon 
reflexes diminished; no Babinski. One large petechial spot on 
right lower conjunctiva; no bleeding noted from any of the orifices. 


4 
A 
f 


512 BRILL, ROSENTHAL: THROMBOCYTOPENIC PURPURA 


Conclusion.—It is not our purpose to generalize from the limited 
experiences following a small number of similar limited experiences 
in a few other observers. We feel justified in saying that splenec- 
tomy in this disease is a life-saving measure and should as such be 
employed in all grave cases of chronic thrombocytopenic purpura; 
it most assuredly saved the lives of these two patients. We may 
also state that there is considerable evidence to believe that splenec- 
tomy is also curative. Kaznelson’s first case has had no recurrence 
of the disease in a period of over five years. An inspection and 
examination of our two patients will show the tremendous benefit 
it has produced in a seemingly hopeless condition, a benefit which 
may subsequently prove to be a permanent cure. * 

It would seem as if this disease was really one involving the 
reticulo-endothelial system, chiefly that of the spleen, and bone 
marrow. This view is, perhaps, well shown by the fact that the 
spleen of the girl was truly splenomegalic in size and weighed 1400 
gm. on removal. On microscopical examination, it showed a large 
increase in the number of reticular cells in the sinuses and through- 
out the entire organ. In the boy, the spleen, on removal, though 
considerably larger than normal, weighing 340 gm., was not accom- 
panied by nearly as large an increase in these elements. Both 
these patients seem to be entirely cured. It may be likely that 
the larger the amount of reticulo-endothelial structure removed, 
the better may be the result. Hence, the results of splenectomy 
may be expected to be much more favorable in those cases attended 
by very large spleens than in those in which the spleen is smaller. 


* Since the above was written (nearly eight months ago) these patients have 
been absolutely well; there has been no return of the skin eruption nor of bleeding 
from the gums nor other visceral hemorrhages. The girl has gained 16 pounds, 
the boy 22 pounds and he has grown one and a half inches in height. Clot retrac- 
tion is now present. 


REFERENCES. 


1. Werlhof: Opera omnia collegit et auxit J. E. Wichmann (Hanover, 1775) 
pp. 425, 540, 748. Excerpta E. Commerico Norico, 1731. 

2. Hess: Arch. Int. Med., 1916, 17, 203. 

3. Hayem: Du sang et ses altérations anatomiques, Paris, 1889. 

4. Denys: La cellule, 1887, 3, 445. 

5. Frank: Berl. klin. Wehnschr., 1915, 52, 454 and 490. 

6. Eppinger: Die hepato-lienalen Erkrankungen, Berlin, 1920. 

7. Pagniez: Arch. des mal. du coeur, etc., 1909, 2, 18. 

8. Duke: Arch. Int. Med., 1912, 10, 445. 

9. Wright: Virchow’s Arch., 1906, 186, 55. 

10. Kaznelson: Wien. klin. Wehnschr., 1916, 29, 1451. 

11. Kaznelson: Ztschr. f. klin. Med., 1919, 87, 133. 
12. Krogh: The Anatomy and Physiology of the Capillaries, New Haven, 1923. 


RABINOWITZ: ADRENAL HEMORRHAGE IN INFANCY 513 


ADRENAL HEMORRHAGE IN INFANCY. 
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BROOKLYN. 


(From the Medical Department of the Jewish Hospital, Brooklyn, N. Y.) 


THE group of cases included in this paper are to be separated 
from those cases of adrenal hemorrhage that occur in the still- 
born or just after birth, and which are now known to be caused 
by asphyxia. Nor are to be included those cases secondary to 
manifest sepsis of streptococcic, meningococcic or other bacterial 
origin; or to burns, definite infections, such as diphtheria, scarlet, 
tetanus or typhoid; or to trauma, leukemia or hemorrhagic diatheses. 


Case Reports. (ase I.—Evelyn J., aged eighteen months, 
Jewish Hospital, No. 50868, was admitted to my service at 7.35 
p.M., on August 3, 1918. The family history was of no importance. 
She had been breast-fed until four months ago, since when she 
was hand-fed. When ten months old, she suffered from a severe 
diphtheritic laryngitis which responded readily to 10,000 units of 
antitoxin. For the last few weeks her bowels had been slightly 
loose, but without blood. This intestinal condition was unaccom- 
panied by fever or other untoward symptom. Two days before 
admission she had been taken to the country for a respite from 
the heat of the city. This necessitated a change of milk. Whether 
this factor was of any importance in the production of the adrenal 
apoplexy is a matter for speculation. 

On the day before admission the child awoke out of sorts, but 
there was no fever. In the afternoon she was as bright and cheer- 
ful as ever, but during the night became very restless, had high 
fever and vomited several times. No blood was present either 
in the vomitus or feces. Cough was absent. A local physician 
found a temperature of 104° F., and diagnosed pneumonia. A 
few hours later, the fever reaching 105° F., the parents decided to 
bring the child to the city for treatment. The distance, over 100 
miles, was made by automobile. Due to their haste a collision 
occurred, but the child did not seem in any way traumatized. 

On admission into the hospital five hours later, the following 
was noted: The temperature was 107.5° F.; respiration, 72 and 
shallow; pulse, 180 and feeble; nutrition, excellent; an appearance 
of marked drowsiness and collapse; face moderately cyanosed; 
anterior fontanelle depressed; pupils equal and reacting to light; 
no rigidity of neck; no Kernig; all extremities flaccid, tendon 
reflexes diminished; no Babinski. One large petechial spot on 
right lower conjunctiva; no bleeding noted from any of the orifices. 
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The lungs were negative, there were no cardiac murmurs and the 
abdomen was flaccid without palpable spleen or tenderness. Over 
the entire body, especially on the face, back and extremities, were 
scattered purpuric spots about the size of a split pea and of a slaty- 
blue color. The joints were neither tender nor swollen. A diag- 
nosis of hemorrhage into the adrenals with purpura was made and 
a fatal prognosis given. The leukocytes numbered 7400; the 
polynuclears, 76; lymphocytes, 20; monocytes, 4 per cent. The 
lumbar canal was entered, but no fluid obtained. 

The treatment instituted consisted of icebags to the head and 
axille, tepid colonic irrigations, camphor and digalen intramus- 
cularly. The child showed no improvement; took no fluids; 
Cheyne-Stokes breathing developed; the eyes became fixed; the 
pulse imperceptible; death occurred at 10.35 p.m., about twenty 
hours from the onset of the acute symptoms. 

Postmortem examination, six hours later, revealed the following 
positive findings: the body showed marked postmortem lividity. 
The skin and conjunctiva were as described during life. The 
brain was moderately congested, ventricles not distended and but 
little fluid existed in the ventricles or subarachnoid space of brain, 
accounting for previous dry lumbar tap; culture of this proved 
sterile. The lungs and heart were negative, and culture of the 
heart blood proved sterile. The thymus was slightly larger than 
normal. ‘Two minute petechie# on the subperitoneal surface of 
the ileum. No blood in the intestine. Spleen slightly enlarged 
and soft. There were several enlarged glands in the mesentery 
of ileum and mesosigmoid. Both adrenals were greatly enlarged, 
purple and preserving a normal outline. On cut section, both 
showed diffuse infiltration of the cortex and medulla, with bright 
red blood clot. 


Cask II.—Dorothy B., aged seventeen months, had been breast- 
fed until twelve months old, and later weaned. She had never 
been ill before. She awoke at 7 A.M. with a slight cry; her tem- 
perature taken by the mother was found to be 103° F. She was 
languid and vomited. An enema and a dose of castor oil were 
given and vomiting recurred. When seen by Dr. Salwen, at 2.45 
p.M., she was alert, and a few purpuric spots were noted. Accord- 
ing to the mother, they had first appeared six hours after the 
onset of symptoms. She was seen in consultation at 4.30 P.M., 
and the following noted: 

Unconscious; occasional purposeless movements of the extrem- 
ities were noted. There was no rigidity of the neck. The pupils 
were widely dilated; the right eye deviated upward and outward. 
A peculiar pale cyanosis of the face was present. Numerous pur- 
puric spots, non-elevated and irregular in outline, varying in size 
from a pin-head to that of a dime and covering the chest, abdomen, 
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back, arms and thighs were noted; there were none below. the 
knees or elbows. Livid cyanosis was present in the areas of skin 
between the purpuric spots. Over the buttocks and other areas 
of pressure the skin was ghastly white. The tonsils were hyper- 
trophied, but not inflamed. There were no evidences of bleeding 
from any of the orifices. The heart-beat, upon auscultation, was 
counted as 210 and regular and of embryonic type. No radial 
pulse was elicited. The respirations were 52, with expiratory 
grunt, and regular. The lungs were negative. The heart revealed 
no murmurs, and was not enlarged. The abdomen and limbs were 
flaccid. The liver was palpable one inch below the free border 
of the ribs. The spleen was not palpable. Kernig was absent. 
The retinal examination revealed blurred disc outlines, with 
engorged vessels. Lumbar puncture was performed, but no fluid 
was obtained. ‘Temperature, 106° F.; child in extremis. A hypo- 
dermic injection of 2 minims of adrenalin, ;s/¢5 solution, given. 
The condition grew worse; respirations ceased, but the heart 
sounds could still be heard 66 to the minute, then became 112 
but still regular, and then ceased about three minutes after cessa- 
tion of respiration. The diagnosis of adrenal apoplexy was made 
directly upon obtaining the history and noting the purpura. 

Consent for partial autopsy, promptly performed at the patient’s 
home within fifteen minutes after death, the following positive 
findings are recorded: the spleen was enlarged, measuring 
8x4$x3 em., and surface intensely cyanotic purplish-black; on 
cut section, prominent Malpighian bodies throughout, and pulp 
not readily removable. Kidneys measured 6 x 3x 3 em.; cut sur- 
face pale; markings distinct. One enlarged mesenteric gland 
measuring | cm., markedly congested, purplish and soft. The liver 
was enlarged and congested. 

A large hemorrhagic sac occupied the site of the left adrenal, 
leaving only a rim of adrenal tissue, dark red in color at the upper 
pole. On attempted removal, rupture of the blood sac occurred 
and about 1 ounce of dark non-coagulated blood was evacuated. 
The right adrenal was normal in size, but intensely hemorrhagic. 
Smears of the blood taken a few minutes before exitus showed: 
Polymorphonuclears, 12; small lymphocytes, 52; large lympho- 
cytes, 25; mononuclears, 8; transitionals, 3 per cent. Cultures 
made from the spleen, adrenals and heart’s blood all proved nega- 
tive bacteriologically. Microscopical examination of the spleen 
showed marked increase of the pulp elements with tremendous 
hypertrophy and increase of the lymphoid elements of the 
Malpighian bodies. The kidneys showed slight degenerative 
changes of the renal tubules and slight congestion. The right 
adrenal showed marked diffuse hemorrhagic infiltration in the 
cortex and medulla, but no distinct blood clots. 
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Discussion. Cultures of the blood, spleen, purpuric areas of 
skin and adrenal glands in the cases reported in the literature 
have usually been sterile. It may be that bacterial toxins or 
toxins resulting from improper feeding are the causative factors 
in producing this remarkable lesion. Roux, Yersin, Oppenheim 
and Loeper have injected various organisms into rabbits, guinea- 
pigs and pigeons with resulting adrenal hemorrhage. 

Brown-Sequard, by completely destroying both adrenal glands, 
produced death in eight hours in mice, nine hours in rabbits, thirteen 
hours in guinea-pigs and fourteen hours in cats and dogs. That 
children usually survive a little longer is probably due to the fact 
that pathological processes are not as instantaneous or complete as 
in the laboratory experiment. Brown-Sequard’s animals survived 
about twenty-five hours if only one adrenal was extirpated. 

The relationship between the adrenal hemorrhage and the 
accompanying purpura is as yet unsolved. In purpura hemor- 
rhagica, hemorrhage into the adrenals is unusual. It is, there- 
fore, hardly likely that the purpura and adrenal hemorrhage in 
this group of cases is dependent upon a marked reduction of blood 
platelets. Further experimental work along the lines of the effects 
experimental platelet reduction upon the adrenals is necessary; 
also, in a study of the platelet count in the clinically suspected 
cases. Little believed that purpura is to adrenal hemorrhage what 
pigmentation is to Addison’s disease. 

The adrenals are the only organs showing important patho- 
logical changes. As a rule, both are enlarged, retaining their nor- 
mal contour, and of a deep purple hue, due to the bleeding within. 
The entire adrenal substance may be destroyed and present the 
appearance of a large blood sac. Rarely is the hemorrhage large 
enough to rupture through into the surrounding tissues. On sec- 
tion, the cortex and medulla are both involved—the latter more so. 
The amount of bleeding varies from multiple pin-point hemor- 
rhages to complete destruction. Occasionally, only one adrenal 
may be involved, usually the right, and still a rapid death ensue. 
That the right adrenal is usually the more extensively damaged 
may depend upon the greater ease of venous stasis, because of the 
direct opening of the right adrenal vein into the inferior vena 
cava and that the right adrenal is readily compressed between 
the liver and the spine. The adrenal bloodvessels do not, as a 
rule, show either embolism or thrombosis. The author believes 
that a toxic action upon the capillary walls of the skin and adrenals 
is responsible for the diapedesis of blood into the tissues. How 
much is due to vasodilatation, as a result of the loss of adrenalin 
supply to the capillaries, must in the future be solved by studies 
of the sugar and adrenalin content of the blood in these cases. 

The skin shows extensive purpura. Marked visceral conges- 
tion is usually present. The lungs may show extreme engorge- 
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ment. The mesenteric glands and Peyer’s patches are usually 
swollen and hyperemic. The brain and meninges are engorged. 
The spleen is enlarged and hyperemic. Occasionally, a few pur- 
puric spots are to be seen in the submucosa and subserosa of 
various viscera. The thymus may be markedly enlarged. There 
are no signs of infection in the throat or cervical glands. 

In order to understand the symptomatology, a brief description 
of the anatomy and functions of the adrenal gland may be in 
order. The adrenal glands are each composed of a cortex con- 
sisting of epithelial cells arranged in three layers and rich in lipoids, 
and a medulla consisting of longitudinal rows of cells which, because 
of their capacity to stain deeply with chromium salts, are known 
as chromaffin cells. The cortex arises from the mesoderm, the 
medulla is closely related in its development and function with the 
sympathetic vegetative nervous system and arises from the ecto- 
derm. It is, therefore, not so very remarkable that the skin and 
adrenal medulla should both be simultaneously involved. The 
medulla produces a secretion, adrenalin, which stimulates the 
sympathetic nervous system and so increases the tonus of smooth 
muscle fiber, elevates the blood-pressure and mobilizes sugar 
from the liver. That the hemorrhage into the adrenals produces 
a loss of this function and a marked syndrome of adrenal insuffi- 
ciency is a plausible hypothesis. The hyperplasia of the lymph 
glands and follicles of the spleen denote status lymphaticus. It 
has long been known that status lymphaticus is associated with 
an insufficiency of the chromaffin system. It is likely that the 
already insufficient adrenal secretion, if further reduced by the 
destruction of the cells through hemorrhage, produces the speedy 
exitus. 

The babies whose ages, as a rule, vary from two months to two 
years, are usually breast-fed and have been previously well nour- 
ished, thriving and healthy. The onset is sudden. The infant 
usually awakens in the early morning hours and is a trifle sick; 
he lies restless and whining until morning. The first significant 
symptom may be the screams of abdominal pain, or vomiting, or 
diarrhea, or one or more convulsions. The diarrhea is rarely 
severe and usually consists of but one or two loose movements 
without pus,. mucus or blood. 

Within a few hours of the onset purpura almost invariably 
occurs. Cases of unilateral or bilateral adrenal hemorrhage with- 
out purpura are reported. Death may have been too soon in these 
cases for purpura to have developed, or perhaps some aberrant 
adrenal tissue is left undestroyed. The purpura appears as irregu- 
lar flat purplish spots or blotches, up to the size of a child’s palm, 
on a background of pale cyanosis. It involves an extensive por- 
tion of the body, being most marked upon the trunk, arms, thighs 
and possibly face. Occasionally numerous petechie have been 
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present. Rarely are hemorrhages from the mucous membranes 
observed 

The infant, concomitantly with the appearance of the purpura, 
presents all the signs of an alarming illness. Collapse, due to 
extreme weakness of the heart muscle resulting from its attempts 
to keep up a circulation in an empty peripheral vascular bed, 
rapidly develops. The body is hot and the extremities are cold. 
The pulse is rapid, soft, irregular and small, or not felt. Distant 
heart tones may be present. The face is gray and later shows 
an intense cyanotic pallor. The eyes are dull and half open. 
Meningismus is absent, complete relaxation and depressed fon- 
tanelles being present. The temperature is elevated to some 
extent, varying between 100° and 103° F; it may reach 108° F. 

The respirations are usually rapid, shallow, quiet and, occasion- 
ally, irregular and of a Cheyne-Stokes character. The nostrils 
are in motion. The lungs are negative or show coarse rales, 
particularly at the bases. 

Abdominal pain is rare. Tympanites may be present. The 
abdomen is usually soft and not tender, unless intraperitoneal 
hemorrhage has occurred. In the latter event, a wrong diagnosis 
of an acute surgical condition of the abdomen may be made. The 
child becomes drowsy, inert and finally comatose. Convulsions 
or fall of temperature occasionally precede death. Death usually 
occurs within six to forty-eight hours from the onset. I have 
left out of consideration those cases that are instantaneously fatal. 

Treatment should consist of repeated large doses of caffeine, 
strychnine, camphor, pituitrin, or adrenalin in oil, intramuscularly, 
with the purpose of stimulating the vasomotor centers and con- 
tracting the peripheral bloodvessels. Hypodermoclysis of physi- 
ological saline solution containing a very minute amount of adrena- 
lin should be given. As a last resort, repeated intracardiac injec- 
tions of adrenalin solution should be tried. 

In those cases where there is a strong suspicion of a fulminating 
meningococcie septicemia with hemorrhage into the adrenals, it 
may be justifiable to give 0.5 cc of antimeningococcic serum hypo- 
dermically, and if no reaction occurs to give a full dose of serum 
intravenously or into the longitudinal sinus, if necessary. 

Summary. Adrenal hemorrhage in infancy is of more frequent 
occurrence than hitherto reported, and is unrecognized because of 
non-familiarity with its clinical picture or failure to obtain autopsies. 

In this paper are recorded the clinical feature and autopsy find- 
ings of 2 cases observed within a comparatively short period. 

An acute illness in a previously healthy child which is rapidly 
followed by a purpura and collapse should, in the absence of signs 
pointing to meningococcic infection, be sufficient for the correct 
diagnosis. 
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SOME OBSERVATIONS ON THE PHENOLTETRACHLOR- 
PHTHALEIN TEST AS A MEANS OF DETERMINING 
LIVER FUNCTION.* 


By Jutius FrrepENWALD, M.D., 
AND 


W. Horsety Gantt, M.D., 
BALTIMORE, MD. 


(From the Gastroenterological Clinic of the Department of Medicine, University of 
Maryland.) 


Since the publication of the work of Rowntree, Hurvitz and 
Bloomfield,' in 1913, advocating the use of phenoltetrachlorphthalein 
as a test for liver function, considerable attention has been directed 
to this test. Inasmuch as the dye was first collected through the 
feces, many discrepancies were noted as to its determination by 
various observers; so that Whipple,2, McLester and Frazier® and 
Kahn and Johnston,‘ report unfavorably concerning it, while 
Sisson,® Chesney, Marshall, and Rowntree,® and Krumbhaar,’ on the 
other hand, consider it of considerable value as a means of deter- 
mining liver function. 

On account of the great variations in result, McNeil’ recommended 
the collection of the dye through the duodenal tube, and Aaron, 
Beck and Schneider,’ as well as Piersol'® have since advocated this 
method. Following the plan advised by Aaron and his co-workers, 
we have given 169 single injections of this dye to 93 individuals, 
utilizing the stable solution recommended by them. 

Tecunic. The technic in carrying out the test, is as follows: 
Immediately before injecting the dye, the duodenal tube being held 
in situ, with a strip of adhesive wrapped around it beyond the third 
mark and the free end of the adhesive strapped on the cheeks, the 
patient is given two or three glasses of ice-cold water to drink. In 
nervous hypersensitive patients, hot water should be introduced 
very slowly through the duodenal tube. The object of the water is 
to stimulate the gall-bladder to contract, as well as to relax the 
sphincter of Oddi and to provide a free flow through the tube. When 
this flow is established, 1 ce containing 75 mgm. of the disodium 
salt of the phenoltetrachlorphthalein is diluted with 5 cc of sterile 
physiological salt solution and injected intravenously. It is better 
in our experience to detach the needle from the syringe and insert it 
first into the vein, as the color of the dye makes it difficult to note 
the return of the biood through the needle. A bit of gauze is held 
firmly around the needle when it is withdrawn to prevent any return 
leakage, as the phthalein is extremely irritating to the subcutaneous 
tissues. 


* Presented at the Meeting of the Association of American Physicians, May, 1923, 
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Previous to utilizing this method of dilution, considerable irrita- 
tion of the arm resulting from a leakage of the dye through the vein 
or the escape of even as small an amount as a drop into the subcu- 
taneous tissues was produced and several instances of thrombosis 
resulted from the action of the concentrated dye on the walls of the 
vein at the site of the injection; but since using sterile salt as a 
diluent, we have not noted a single untoward effect. 

The flow from the duodenal tube is allowed to run by gravity into 
successive porcelain basins, containing 2 cc of a 40 per cent sodium 
hydrate solution to secure the time of maximum appearance of the 
dye. If the flow through the tube ceases, the patient should be 
given more water and in some cases where there is no flow of bile, by 
the use of the water, 3 cc of a 10 per cent hydrochloric acid solution 
in 30 ce of water should be injected through the duodenal tube. 

Due to the possibilities of error we have not followed the method 
advocated by Piersol;! that is, the estimation of the output of the 
dye, but have limited our studies to its time appearance, which 
according to our experience, has been extremely constant. 

The usual cause of failure to obtain the dye in a normal individual 
is due either to not having the duodenal tube in proper position or to 
the absence of a free return flow of water through the tube. 

The tables on pages 521, 522 and 523 illustrate the time of excre- 
tion of the dye in normal and pathological cases. 

As a result of the study of our 93 cases the following observations 
are noted, 

Method of Administration. The dye should only be utilized 
intravenously; when given subcutaneously once and intramuscularly 
twice to a normal individual having an excretion time of fifteen 
minutes, there was no appearance in two hours when the tube was 
withdrawn. Preceding the administration of the dye by a non- 
surgical biliary drainage, has apparently no effect on the time of 
excretion. 

Daily Variation in Normal Individuals. A reference to the table 
in which the test was made in 20 normal individuals (in every 
instance more than once) reveals variations of only a few minutes 
from day to day in the time of appearance of the dye. A longer 
variation than this we consider indicates either imperfect technic 
or some pathological affection. 

Effect of Starvation. Following a six-day or an eight-day fast 
in the same patient, the time of excretion was nineteen and seven- 
teen minutes, respectively, indicating that starvation has but little 
direct influence upon the appearance of the dye. 

Age. The variations of age of the individuals in our table ranged 
from thirty-seven months to seventy-two years, but both of these 
extremes were in pathological cases. The average of the normals 
reveals practically no variation according to age. 

The average rate of excretion of all normal cases is thirteen and 
eight-tenths minutes. 


No 
cas 


1 
1 
1 
1 
1 
1 
9 
9 
2 
2 
2 
2 
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Phthalein exeretion 


No. of 
No.of obser- Name. Date Age. Sex. Diagnosis. Time of 
cases. vations. Initial maxi- Character of 
time mum ow 
inten- 
sity 
1 1 B. 2- 4-22. 21 M. Achylia gastrica 7min. 9 Constant 
2 1-31-22 Ss 12 
2 3 8s 3-15-22. 25 M. Catarrhal jaundice (subsid- 8 30 
4 ing) 
3-17-22 14 30 Faint. 
3 5 Ss 3-21-22 38 M. Chronic cholecystitis S 14 
6 5-18-22 12 15 
4 7 F. 3-22-22. 55 F.  Paresis (early) 11 
5 8 oF 2-20-22 26 . | Typhoid relapse 9 11 
6 9 B. 12-22-21 45 M.. Cholelithiasis, chronic chole- Nonein 60 min 
cystitis 
10 12 Nonein 75 min 
ll 12 None in 90 min 
12 12 18 2: 
13 1 s 12 
7 14 A 1- 40 MM. Neurosis 20 25 
15 2- 9 15 
16 3- 35  M. Gastric neurosis 9 14 
9 17 G 1 65 FF. Chronic cholecystitis, chol- 9 min. 13 min 
angitis and gall-bladder 
ealeuli 
18 15 16 
10 19 D 55 F. Chronic cholecystitis, adhe- 10 14 
sions and morphinism 
11 20 |D 15. M. Acute eatarrhal jaundice 10 14 
21 10 16 
12 22 28 Psychoneurosis 10 12 
23 10 16 
13 246 Q 58 M.  Psychoneurosis 10 10 
14 25 =P 38 Malnutrition, visceroptosis, 10 14 
neurosis 
15 26 8s 55 M. Arteriosclerosis and myo- 10 15 
cardial insufficiency 
16 27 T. 14M. Epilepsy, achylia nervosa 11 14 
17 28 K. 3-29-22. 35 M. Cancer of rectum with ab- 12 Faint. 
dominal metastases 
18 29 H 5 55 M. Chronie cholecystitis, gas- 10 14 
tric neurosis 
30 5 15 6 
31 5 10 14 
32 5 15 45 
33 5 15 18 
34 5 19 22 
35 5 
36 5 20 25 
37 5 Given adrenalin Mx 18 
38 1 40 M.. Syphilis, secondary 16 18 
19 39 G. 1 10 14 
20 40 B. 3 .  Posteclampsia limin. 15 
21 41 yo 1 42 M. Chronie cholecystitis, ec- 14 20 
zema 
42 1 13 13 Faint 
43 1 12 
22 44 Cc. 4 30M. Acute cholecystitis 12 18 
2: 45 B. 3 60 =F. Syphilis of liver 11 12 
46 5 25 
24 47 A 2 35 M. Cardiac decompensation 13 16 
(Chronic passive congestion 
Autopsy) 
25 48 \ 45  M.. (After operation for stones) 15 18 
49 Gall-bladder draining 12 16 
11 14 
26 51 P 45 F. | Chronic polyarthritis 20 
52 13 
53 13 
27 A 48 F. Neurosis 14 30 
55 13 23 
28 56 2- 6-22 45 M. Gout 13 26 


: 

i 
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No. of 

obser- Name. Date. 

vations. 
57 Ww. 12-24-21 
58 12-27-21 
59 1-11-22 
60 R. 1-18-22 
61 Ww. 2-10-22 
62 1-12-22 
63 
64 
65 
66 
67 5- 9-22 
68 (A. 3- 9-22 
69 B. 1-26-22 
70 K. 3-24-22 
71 3-28-22 
72 L. 1-18-22 
73 3-19-22 
74 
75 | M. 4- 3-22 
76 M. 3- 3-22 | 
77 2-18-22 
78 T 3-30-22 
79 r 3- 4-22 
80 M 3- 1-22 
81 1-20-22 
82 1-21-22 
83 1-24-22 
84 Cc 1-17-22 
85) 6-22 
86 | F. 3- 1-22 
87 B 1-17-22 
88 
89 |S 1-17-22 
90 |A 1-17-22 
91 1-19-22 
92 S. 1-14-22 
93 B. | 2- 6-22 
94 | 2- 8-22 
95 | 2-20--22 
9% 2-23-22 
97 12-23-21 
98 8. 12-24-21 
99 |W 3-23-22 
100 | 3-17-22 
101 | 3-21-22 
102 3-27-22 
103 Y 3-12-22 
104 C 1-10-22 
105 |A 1- 5-22 
106 
107 
108 B 2-16-22 
109 H 2- 8-22 
111 3-25-22 
112 8. 2-10-22 
113 Ww. 2-24-22 
114. C. 5- 1-22 
115 
116 OW. 3-21-22 


117 3-19-22 


Age. 


Sex. 


Diagnosis. 


Addison's disease 


Pregnancy (8 mos.) 
Posteclampsia 
Cholecystitis 


Epilepsy, polycythemia 
Bichloride poisoning 
Cancer stomach (inoperable) 
Normal 


Pregnancy (8 months) 
Cholelithiasis 


Subacute cholecystitis _ 
Cholecystitis and cholelith- 
iasis 


Eclampsia (3 days after de- 


livery) 
Hyperacidity, cholecystitis 
Chronic cho ecystitis 
Aortic aneurysm 
Chronic alcoholism 


Diabetes (severe) 

Cancer pancreas and liver 
(non-obstructive) 

Visceroptosis 

Syphilis (secondary) 


Rupture of liver 
Thyrotoxicosis 


Appendicitis 


Typhoid (convalescing) 
Acute cholecystitis 


Malnutrition 


Chronic cholecystitis with 


cholelithiasis 


Chronic cholecystitis, neu- 


rosis 

Epilepsy, hyperpituitarism 
Pancreatitis, cholecystitis, 
cholelithiasis 


Chronic cholecystitis 


Chronic cholecystitis 


Chronic cholecystitis, chole- 


lithiasis 


Diabetes (moderate) 
Hepatitis 
Cirrhosis of liver (fatal) 


Chronic 
drops of gall-bladder 


pancreatitis, hy- | 
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Phthalein excretion. 


Time of 


Initial maxi- Character of 
time. mum ow. 
inten- 
sity. 
20 22 
12 14 
10 16 
13 15 
13 16 
12 
20 
12 
20? 
21 
12 14 
15 17 
15 18 
14 16 
19 19 
14 18 
15 25 
14 25 
15 16 
15 18 
15 16 
15 18 
16 18 | 
18 35 Faint. 
17 19 
14 16 
15 17 
16 19 
16 45 
18 20 
17 19 
19 22 
19 21 
12 16 
22 
19 22 
21 
14 
15 30 
20 20 
20 22 
20 22 
10 22 Intermittent. 
14 25 
15 16 Faint. 
12 16 
20 20 Faint. 
21 
21 25 
20 26 
22 27 
22 22 Faint after 22 
min. 
22 26 
23 33 
23 33 
2 25 


5 Faint. 
Oin }hr. 


| O in 120 mn. 


0 in 60 min. 


0in 120 min. 
Oin 60 min. 


7. 


No. of No. 
cases. cast 
29 25 | M. | 
30 26 | F. 
3l 30 F. 6’ 
32 40 | F. . 
33 30M. 6 
34 25 | M. 
35 48 | M. 
36 40 M. 7 
38 42 | F. 7 
39 2 | F. 
40 50 | .. 
41 50. OF; 
42 38 | F. - 
43 38 | F. is 
44 40 F. 
45 55 | M. 
46 29° M. 
47 65 | F. 
48 40 | F. 
49 22 | M. 5 
50 18 | M. 
51 32 | M. 
52 45 | M. 7 
53 36 | M. 
7 
7 
54 
55 8 
56 70 | M. | 8 
8 
| 
| 
57 
58 11 | F. 
59 65 | M. : 
8 
60 70M. | 
61 45 | M. 9 
62 62 | M. 9 
63 55M. 
64 3 | M. 
65 55M. 


No. of 


cases. 


67 


69 


73 
74 
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No. of 
obser- Name. Date. Age. 
vations. 
118 4-12-22 
119 2- 4-22 
120 2-20-22 
121 2-24-22 
122 2-17-22 
123 12-23-22 58 
124 8 2- 1-22 25 
125 
126 
127 
128 T 1-10-22 70 
129 |S 1-11-22 53O 
130 2-13-22 3 
131 2-21-22 
132 3 -2-22 
133 2 -7-22 38 
134 2-20-22 
135 2-22-22 
136 2-27-22 
137 2-14-22 
138 3- 2-22 
139 G. 1-11-22 , 45 
140 L. 5-13-22 | 74 
141 5-15-22 
142 5-16-22 
143 5-17-22 
144 B 2-25-22 45 
145 3- 8-22 
146 3-20-22 
147 3-21-22 
148 1-21-22 | 73 
149 1-22-22 
150 1-23-22 
151 B 2-13-22 46 
152 5-18-22 
153 |G 4- 6-22 55 
154 M. 4-20-22 44 
155 (8. 3-13-22 | 30 
156 B 4- 1-22 52 
157 4-13-22 30 
158 4-21-22 58 
159 B 6- 2-22 18 
160 Cc 5-29-22 | 40 
161 5-26-22 
162. 8. 5-30-22 35 
163 5-22-22 | 50 
164 Ww 5-23-22 | 21 
165 G. 5-20-22 | 26 
166 J. 6- 5-22 40 
167 G. 6- 6-22 30 
168 H. 6- 6-22 30 
169 Dr. B 6- 6-22 53O 
Sex. 
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Sex. Diagnosis. 


M. Chronic pancreatitis 

F. Eclampsia (1st test while in 
eclampsia, just after con- 
vulsion; last test after re- 
covery) 

F’ Cancer head pancreas with 
obstruction 

F. Cancer head pancreas, chole- 
cystgastrostomy 

M. Cirrhosis of liver 


F. Cholelithiasis, acute chole- 
cystitis 


M. Cancer stomach 
F. Stone in common duct 
Starvation (4 to 8 days) 


F. | Stone in common duct, jaun- 
dice 


M. Stone in common duct, chol- 
angitis (severe) 


F.  Cholelithiasis, cholecystitis, 
syphilis of liver 


Stone in common duct 


F. Stone in common duct 

M. Cirrhosis of liver, syphilis 

M. Cancer head pancreas (ob- 

structive) 

M.  Salvarsan jaundice 

M. Cancer pancreas 

F. Pregnancy, cholelithiasis 

F. Intestinal toxemia 
Adrenalin M V (h) 

M. Dysentery 

M. | Cholelithiasis 

M. Neurosis 

F. Peptic ulcer 

M. Chronic cholecystitis 

M. Biliary stasis 

M. Biliary stasis 

Atrophie cirrhosis 


523 


Phthalein excretion 


Time of 
Initial maxi- Character of 
time. mum ow 
inten- 
sity. 


0 in 50 min. 
0 in 240 min. 
0 in 75 min. 
Faint in 120 min 
0 in 75 min. 
45 45 

0 in 40 min. 
0 in 180 min. 
195 faint 

18 

0 in 2 hrs 


0 in 2 hrs 
0 in 120 min. 


O in 45 min. 
20 very faint 90 until 45 min 
21 24 


18 22 

24 faint 24 

18 

21 24 

18 20 

21 28 

0 in 40 min 

0 in 40 min. 

19 35 Faint 

17 20 Intermittent. 
19 29 
40 

14 47 Intermittent 
19 19 Very faint 
35 78 Very faint 
60 60 Very faint 


25 single spurt at 25, none after. 

70 faint, intermittent pale bile 

36 36 Faint, inter- 
mittent 


40 
45faint 120 normal. 
0 in 3 hrs. 


Oin75 minutes bile flows freely 


0 in 3 hrs 

18 4 

45 faint 

20 25 

16 28 

15 20 

20 20 Intense 

13 35 Intermittent 
10 25 Intermittent 
10 55 Intermittent 


In 56 males, the average time of excretion was thirteen and 


seven-tenths minutes; and in 37 females, thirteen and nine-tenths 


minutes. 


There is therefore no difference attributable to sex. 


Aaron reports an average of seventeen and two-tenths minutes in 
10 normal individuals, utilizing the same quantity of dye, while 
Piersol’s results, using double the quantity in 15 normal individuals, 
were lower than ours by several minutes. 


— 
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71 
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75 

7 

78 
79 
80 
81 
82 
84 
85 

4 

86 
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89 
90 
91 
92 
93 0 in 3 hrs = 
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Pregnancy. Uncomplicated pregnancy in 8 instances showed an 
average excretion of fourteen minutes, viz., somewhat below the 
average normal. 

Diabetes. There were 2 instances with an average excretion time 
of twenty-five minutes and sixteen minutes, averaging nineteen and 
a half minutes. There appeared to be no relation as to the severity 
of the disease to the rate of excretion of the dye. 

Epilepsy. In 3 cases of epilepsy the readings were twenty-one 
minutes; twelve minutes and eleven minutes. The average was four- 
teen and nine-tenths minutes. 

Psychoneurosis. The average excretion of 9 cases was twelve and 
eight-tenth minutes. 

Toxemias. Three cases of eclampsia examined immediately 
after the convulsive stage, average fifteen minutes. A fourth case 
was done during the stage of convulsions and repeated 4 times as 
the patient improved. In this case the results were parallel with 
the condition of the patient. At first there was no excretion in 
forty minutes; when the patient had a convulsive seizure and 
removed the tube; at the second trial there was no excretion in 
one hundred and eighty minutes; in the third, there was just a trace 
one hundred and ninety-five minutes and in the last, when the 
patient’s symptoms had cleared up, the time of excretion was normal, 
namely eighteen minutes. In a case of bichloride poisoning, three 
days after the patient had taken 12 gr. there was no delay in the 
initial appearance of the phthalein; the patient, however, had but 
the mildest symptoms at the time of the examination. 

Malnutrition. The average appearance in 2 instances was fifteen 
minutes. 

Catarrhal Jaundice. In 2 subsiding cases the average was ten 
and a half minutes. 

Endocrine Disturbances. A case of Addison’s disease averaged 
fourteen minutes for 3 tests; 1 of hyperpitutarism with epilepsy was 
twenty-four minutes; 1 of thyrotoxicosis averaged seventeen min- 
utes. 

Syphilis. In 2 cases of secondary syphilis, the average secretion 
was noted in sixteen minutes in 4 examinations. Several cases of 
syphilis with complications are summarized in the accompanying 
table. 

Acute Infections. Five tests in 2 typhoid fever patients averaged 
fifteen and eight-tenths minutes. 

Cholecystitis with Cholelithiasis. The rate of excretion in 40 cases 
of cholecystitis averaged seventeen minutes. 

Stone in the Common Duct with Jaundice. The average rate 
of excretion was twenty-eight minutes in 9 cases. In 5 others there 
was no excretion whatever of the dye during the entire period of 
examination, 
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Cancer of the Liver. In a case which came to autopsy two days 
following the test, the time of excretion was twenty-five minutes; 
in another instance it was forty-five minutes. 

Atrophic Cirrhosis of the Liver. In 2 instances of this affection, 
there was no excretion in two hours or in forty-five minutes respec- 
tively, when the tube was removed. 

Cancer of the Pancreas. In 1 case there was no excretion in 3 
tests in two hours; in the second, the average rate was forty-five 
minutes. 

Jaundice Following the Use of Arsphenamine. In one instance 
there was no excretion in seventy-five minutes. 

Cardiac Disease. In a single case of myocarditis the rate of 
excretion was eighteen minutes; in 1 of chronic passive congestion, 
two weeks before death, it was thirteen minutes. 

Conclusions. [rom the examinations made by us, as well as those 
by Aaron and others, regarding the phenoltetrachlorphthalein test 
for liver function, we believe the following conclusions may safely 
be drawn. 

1. The phenoltetrachlorphthalein test is a valuable means of 
determining liver function. 

2. In order to obtain reliable results the technic in performing the 
test must be carefully carried out in every detail. On this account 
the preparation utilized must be stable and free from all deteriora- 
tion.* The tube must be in situ and the drip well established. 
Under these conditions, the end-result i8 definite and distinct and 
there is little or no difficulty in noting the maximum appearance of 
the dye. 

3. In normal individuals the appearance of the excretion as meas- 
ured day by day is extremely constant; the average being, according 
to our experience, in thirteen and seven-tenths minutes. A delay 
of more than twenty-three minutes in the excretion of the dye indi- 
cates the presence of some hepatic disease or mechanical obstruc- 
tion at some point between the biliary ducts and the ampulla of 
Vater. The most marked delay occurred in biliary cirrhosis; in 
obstruction the delay varied from day to day when the obstruction 
was due to stone. 

4. The test has proved useful as a means of checking up the tech- 
nic of non-surgical biliary drainage. It is also of value in the diag- 
nosis of cirrhosis and carcinoma of the liver and obstruction of the 
common duct from stone or tumor. 

The manner in which the tetrachlorphthalein flows may aid in 
differentiating cases in which there is delay, especially between 
cholelithiasis, cancer and cirrhosis of the liver and external causes 


* The phenoltetrachlorphthalein ampules in stable form used in the performance 
of these tests were furnished us by Messrs. Hynson, Westcott and Dunning, of Balti- 
more, to whom we desire to acknowledge our thanks and from whom this preparation 
can now be obtained. 
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of obstruction. The flow in cases of calculus is usually intermittent 
and presents a greater variation from day to day, whereas in cirrhosis 
and other forms of obstruction, the flow after once beginning is 
constant and there is but an extremely slight daily variation. 

5. Finally from these observations it is evident that the tetra- 
chlorphthalein test is of considerable value as a means of determining 
liver function, and when properly performed may be of great aid 
in diagnosis. 
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PHYSIOLOGY OF THE EXTRAHEPATIC BILIARY SYSTEM AND 
ITS APPLICATION TO SURGICAL THERAPY.* 


By Cuartes Gordon Heyp, A.B., M.D., 
ATTENDING SURGEON, NEW YORK POSTGRADUATE MEDICAL SCHOOL AND HOSPITAL. 


THE primitive gastro-intestinal tract is a simple tube occupy- 
ing the midline position. Embryologically it is divided into three 
portions: the foregut, the midgut and the hindgut. The stomach, 
duodenum, liver, biliary ductal system and pancreas are derivatives 
of the foregut, and within this alimentary segment every digestive 
enzyme is elaborated and the mechanical and attritional processes 
of digestion carried out. 

The stomach may be said to subserve two functions, namely, 
secretion and motion. Of these two, motor function is preémi- 
nently the most important. Digestion may be maintained for years 
with very little general disturbance of health so long as the motor 
function or evacuating power of the stomach remains intact. On 
the other hand, conditions associated with either loss of the normal 
evacuating power of the stomach or with a stenosis at the pylorus 
very quickly come to the physician for relief. 

Contrary to the usually accepted idea of gastric physiology, 
the terminal portion of the stomach is alkaline and in the fasting 
or resting phase of the stomach there is a reflux of duodenal mate- 


* Thesis presented for admission to American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Albany, N. Y., September 19-21, 1922. 
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rial into the antral portion, the acidulation and acid digestion of 
gastric contents taking place in the proximal two-thirds. 

With the exception of the anal canal, the gastro-intestinal tract 
is devoid of pain-producing nerve elements. Everywhere through- 
out its entire length the movements of the gastro-intestinal canal 
are rhythmic and accompanied by specific and intrinsic chemical 
activity. 

In attempting to interpret disturbed physiology in dysfunction 
of the external biliary apparatus, we must recognize that the liver 
and its ducts are but one part of the alimentary system and physio- 
logically conform to the fundamental neuromuscular mechanism 
that applies to the entire alimentary system. The underlying 
basis of physiological action of the gut tube is embraced in the 
so-called law of the intestine, a name given to it by Bayliss and 
Starling, sometimes called the law of contrary innervation of 
Meltzer. In simple language this law means that local stimula- 
tion of any segment of the intestinal tube causes a contraction 
above and a relaxation below the stimulated part. There is always 
a contracting impulse at the cephalic end and an inhibitory impulse 
at the caudal end. 

As a corollary to the rhythmicity of gastro-intestinal move- 
ment, it has been demonstrated that whenever there is an irritation 
of the gut tube the portion above the point of irritation early 
participates in an exaggeration of its normal function. Meltzer 
maintains that “The law of contrary innervation is manifested 
in all functions of the animal body and a disturbance of this law 
is a factor more or less important in the pathogenesis of many 
disorders and diseases of the animal body.” In the upright posi- 
tion the fundus of the gall-bladder is at a lower level than its out- 
let. This morphological arrangement is true of all viscera that 
contain fluid and presupposes the ability of the organ to exercise 
contractile power and expel at least some portion of its contents. 
The gall-bladder, however, is incapable of completely emptying 
itself and although non-striated muscle fibers are contained in 
its wall they are without any definite arrangement into a muscle 
layer and are too sparsely distributed to make a complete evacu- 
ating organ. In spite of the paucity of muscle fibers the gall- 
bladder undergoes spontaneous rhythmic contractions from eight 
to ten times a minute. The lymphatic supply to the external 
biliary system is extremely rich and there is no anatomical partition 
or barrier between the intrahepatic and extrahepatic lymphatic 
distribution. The bile within the gall-bladder is materially differ- 
ent from the bile secreted from the liver or from the bile contained 
within the ducts. The former is concentrated, darker in color, 
has a higher specific gravity and is chemically changed by the 
addition of mucin and nucleo-albumins. Rous and MeMaster 
recently demonstrated that the passage of bile through the cystic 
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duct concentrated the bile from two to four times while the gall- 
bladder is capable of concentrating the bile ten times in twenty- 
four hours. 

The secretion of bile is continuous, yet it is delivered into the 
duodenum intermittently. In other words, we have a continuous 
secretion with periodic delivery. Correlated with this is the 
fact that the secretory pressure of the bile, as it descends from the 
liver through the common duct, is by and of itself insufficient to 
overcome the sphincter of Oddi; even the addition of the contrac- 
tile pressure of the gall-bladder is insufficient to overcome the 
normal tonicity of the sphincter. There is required for relaxation 
an inhibitory impulse to allow the ejection of bile into the duode- 
num. During the fasting state the duodenum is free from bile 
and it has been demonstrated that the introduction of acid chyme, 
peptone, albuminose or the irritation of the duodenal mucosa by 
a thread or a duodenal tube is sufficient to inhibit the sphincter 
of Oddi and cause the delivery of bile. 

From a neuromuscular point of view the muscle fibers of the 
gall-bladder and the sphincter of Oddi at the ampulla of Vater 
are antagonistic in their action, and the contraction of the former 
implies relaxation of the latter in a normal physiological biliary 
system. 

A word of caution should be uttered here against applying in toto 
experimental data derived from research work on the biliary appa- 
ratus of normal animals. Clinical medicine and surgery is con- 
cerned with the gall-bladder and biliary apparatus when it is 
diseased and the seat of dysfunction and the results of research 
can be applicable to human pathology only when research workers 
will operate upon sick animals or surgeons operate upon normal 
humans. 

When we survey the gastro-intestinal tract we are impressed 
with the fact that in the scheme of Nature there are normal points 
of stasis. For example, at the pylorus, at the ileocecal sphincter 
and at the rectosigmoidal juncture we have normal points of 
stasis. In the gall-bladder we have also a point of natural or 
physiological stasis and we might well question if it is not possible 
for a physiological state of stasis to become lengthened out into a 
condition with distinct pathogenesis. In other words, we may 
pass from a physiological stasis into a pathological stasis. 

The bile on its way from the gall-bladder to the cystic duct 
does not reénter the hepatic duct, as the latter is closed by the 
mechanical pressure caused by the acute angle at which the cystic 
duct joins the common duct. The sigmoidal curve of the cystic 
duct and configuration of the neck and ampulla of the gall-bladder 
prevent overdistention and explain the mechanism of “white 
bile” or pressure acholia referred to by Erdmann and Heyd. 

The fact that Nature planned an intermittent delivery of bile 
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into the duodenum must have a reason. In the fasting state the 
duodenum is free from bile. ‘Therefore, it must be conceded that 
in the absence of gastric contents bile should not be present in 
the duodenum. ‘This is a functional advantage to the individual 
and represents a protective mechanism in order to have the duode- 
num empty of bile when there is no physiological demand for it. 
Morphologically, the bile is delivered just at the partition between 
acid and alkaline digestion, at the point of transformation of 
chemical activity from an acid to an alkaline medium. The 
evacuation of gastric material in small amounts and at frequent 
intervals corresponding to the relaxation of the sphincter of Oddi 
clearly predicates that the bile will be delivered into the duodenum 
in response to the normal physiological demand. 

The bile is not purely an excretion, for the bile salts are reabsorbed 
and undergo a more or less continuous circulation. One has only 
to recall the very marked improvement that takes place in patients 
who are losing bile through common duct drainage when they are 
fed their own bile. So impressed are we that in all cases of com- 
mon duct drainage we feed the patients their own bile. Cokeman 
shows that soon after a biliary fistula has been established the 
salts in the bile fall to one-tenth of the normal since reabsorption 
cannot occur. This suggests that normally bile salts are excreted 
and reabsorbed ten times before being destroyed or eliminated. 

Bile is, therefore, delivered into the duodenum as the summation 
of three factors: The hepatic secretory pressure, the expulsive 
force of the gall-bladder plus the action of respiration with the 
ascent and descent of the diaphragm providing a milking action. 
The maximum pressure exerted by the three is insufficient to 
overcome the tonicity of the sphincter of Oddi unless another 
factor is brought into play, namely, the relaxation of the sphincter. 
It would seem that as the gall-bladder is incapable of completely 
emptying itself (ii 1a examination of several hundred cadavers 
we have never seen an empty gall-bladder) it may be supposed 
that as the gall-bladder becomes distended it becomes supersensi- 
tive to further distention and initiates a neuromuscular reflex 
which induces the reciprocal half of the reaction, namely, the 
relaxation of the sphincter of Oddi. When the gall-bladder is 
absent naturally or after cholecystectomy the one-half of this 
relationship is lost and the stimuli for the alternate contraction 
and relaxation of the sphincter is absent. Accordingly, the 
sphincter ceases to function in the mechanism of biliary delivery 
so that in the cholecystectomized animal the biliary delivery is 
continuous and the change from intermittent delivery to a con- 
tinuous delivery has been obtained by the extirpation of the 
gall-bladder. 

Repeated dissections in animals without a gall-bladder show 
that the muscle fibers of the sphincter of Oddi are at all times 
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present but not active and in humans with an incomplete or partial 
cholecystectomy there is formed an artificial gall-bladder or the 
cystic duct dilates into an adventitious gall-bladder or diverticuli 
are formed throughout the ducts. In such cases we find that the 
sphincter regains its function and the intermittency of biliary 
delivery is again called forth. 

At one time gall stones were considered the only pathological 
evidence of a diseased gall-bladder, and the finding of stones was 
interpreted as the essential pathological lesion. We now know 
that this is incorrect and that it is the infective process in the 
gall-bladder or the biliary system that induces the pathological 
changes and provides the surgical indication. It is the deeper 
tissues of the gall-bladder that are more particularly involved and 
25 per cent of the lesions of the gall-bladder that require surgical 
intervention are characterized by the absence of gall stones. An 
infected gall-bladder, with or without stones, is an expression of a 
pathological change more widespread and extensive than that 
which is represented in the gall-bladder itself. It is possible to 
culture anaérobic bacteria from the bile radicals of the liver almost 
at any time and occasionally aérobes. Again, under normal con- 
ditions of health there are occasional bacteria in the blood stream 
and it is by no means a rare occurrence to have apparently normal 
bile contain pathogenic organisms in the process of being elimi- 
nated by the liver. In the liver we have an intermediate barrier 
between the systemic and portal circulation and it is reasonable 
to suppose that there are very few cases of cholecystitis which 
are without liver involvement. These changes, when of mild 
degree, are in the form of a hepatitis; Graham has demonstrated 
a microscopical picture of hepatitis in every operated case of 
cholecystitis. 

There are four theoretical ways in which the gall-bladder could 
be infected. Of these, one presupposes a mucosal infection, the 
infecting organism reaching the gall-bladder either by ascent 
from the duodenum or descent from the liver. Laboratory experi- 
ments demonstrate that it is with the utmost difficulty that the 
gall-bladder can be infected from within its cavity. The injec- 
tion of virulent streptococci into the interior of the gall-bladder 
does not produce gall stones. Other pathological factors must be 
brought into play which lessen the resistance of the tissues beneath 
the mucosa. Coffey has demonstrated that the duodenum will 
rupture under pressure before there is a reflux of material up the 
common duct. It does not seem probable that cholecystitis com- 
monly arises from infection by way of the mucosa. Two other 
possibilities for infection of the gall-bladder are the bringing 
of infectious material through the blood stream or by contact 
from contiguous viscera. If the blood stream is the means of 
infection we must distinguish a straight hematogenous infection 
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and an infection by means of the portal system. If the vascular 
systems were at fault one would expect that the liver tissue itself 
would show uniform changes throughout its substance, but this 
is not true, as we find that in infections of the gall-bladder it is 
the right lobe of the liver that is coincidently involved and particu- 
larly that portion in intimate contact with the gall-bladder. 

The fourth method for infecting the gall-bladder would be by 
means of the lymphatic circulation, and it has been proved by 
Sudler and the work of Franke, Sweet, Deaver and Pfeiffer that 
there is a very intimate and extensive lymphatic connection 
between the gall-bladder, liver, common duct and_ pancreas. 
Anatomically there is no separation between the extra- and intra- 
hepatic system of lymphatics and a hepato-lymphatic infection 
would offer a reasonable basis to account for most of the cases of 
cholecystitis. Rosenow, in a series of very beautiful experiments, 
demonstrated the possible source of cholecystitis from infectious 
emboli in the walls of the gall-bladder and drew attention to the 
relative affinity of certain types of bacteria for the tissues of the 
biliary apparatus. That this is a method of infection in certain 
cases cannot be denied, but it must be relatively infrequent by 
reason of the comparative rarity of embolic processes of the gall- 
bladder in any of the accepted forms of bacteriemia. 

It seems logical to believe that in the majority of cases chole- 
cystitis represents a direct infection of the wall of the gall-bladder 
from an infected liver. Infection reaches the liver by the portal 
vein, involves the periportal tissues and induces a pericholangitis 
with involvement of the intra- and extrahepatic lymphatics, thereby 
bringing by direct extention an infection of the walls of the gall- 
bladder. This would offer an explanation for the cholecystitis 
that is coincident with appendicitis, peptic ulcer, typhoid fever 
and suppurative hemorrhoids. 

It has been our experience that the diseased gall-bladders with- 
out stones are distinctly a greater menace to complete recovery 
and future well-being than is the less grossly changed gall-bladder 
with stones. The palpatory diagnosis of disease of the gall-blad- 
der in cases not characterized by the presence of stones is falla- 
cious, and an opinion as to the normality of a gall-bladder simply 
upon palpation through a lower abdominal wound is seriously 
open to question. There are, however, certain criteria which in 
the absence of calculi may collectively be taken to indicate that 
a particular gall-bladder is pathological. Seriatim, these may be 
defined as follows: (1) A loss of the normal color (under normal 
conditions the gall-bladder is never white, brown or mottled, but 
always possesses its distinctly olivary-green tinge); it is essential 
that the color of the gall-bladder be noted upon opening the abdo- 
men, for upon exposure to the air it takes on a rather whitish 
appearance. (2) The walls of the normal gall-bladder are quite 
thin, and any marked increase in the mural thickness bespeaks 
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infection. (3) The deposition of saffron-colored fat well up to and 
on the fundus of the gall-bladder is distinctly abnormal and repre- 
sents infiltration of the wall. (4) The presence of varying degrees 
of pericholecystitis is suggestive only; personally, we are unable 
to account for some of the many adhesions that exist between 
the duodenum and gall-bladder, including the so-called cystico- 
duodenal and cystico-colonic ligaments which Todd states are 
present in 1 out of 4 individuals; we have found adhesions so 
frequently in apparently normal persons without any disabling 
angulations and, so far as we can determine, in patients free from 
upper abdominal symptoms that the evidence of occasional adhe- 
sions between the gall-bladder and colon in the absence of symp- 
toms must be accepted as of minor value in determining the degree 
of pathology in the gall-bladder. (5) The inability to express bile 
from the gall-bladder by manual compression is of very little 
diagnostic importance and is not necessarily indicative of patho- 
logical change; by the peculiar “S”-shaped conformation of the 
cystic duct and ampulla the gall-bladder can be distended almost 
to the point of rupture without allowing any bile flow through 
the cystic duct; adhesions angulating the cystic duct can bring 
about the same condition without intrinsic disease of the gall- 
bladder being evident. (6) The presence of hyperplastic lymph 
glands along the course of the cystic and common ducts is indubi- 
table evidence of infection, past or present, of the biliary system 
for the mechanism of lymphadenitis is the same in the biliary 
system as it is elsewhere in the body and adenitic hyperplasia 
represents infective irritability. (7) The finding of a papilloma- 
tous mucous membrane rather than the normal smooth type, with 
minute cholesterin crystals imbedded in its substance, is of primary 
importance in the diagnosis of the so-called strawberry gall-bladder; 
we place little value in the so-called inspissated bile as an evidence 
of infection primarily, because it is the normal condition for bile 
to be inspissated or concentrated within the gall-bladder. (8) The 
presence of white plaques extending from the serosal covering of 
the gall-bladder to the under surface of the liver; they represent, 
to our mind, fibrosis in liver tissue concomitant or sequential to 
gall-bladder infection. 

Conclusion. We may say that with a normal liver and biliary 
system the plan of biliafy secretion and elimination is excellent. 
Surgery, however, is undertaken for diseased conditions of the 
biliary system and increasing clinical experience demonstrates 
that ablation of the gall-bladder is without any change in the 
health or metabolic processes of the individual. By reason of the 
fact that infection in the gall-bladder is preponderantly a mural 
pathology, the most reasonable and best means of curing this 
condition and interrupting the vicious circle of liver-gall-bladder 
infection and gall-bladder-pancreas infection is to remove the 
gall-bladder, namely, cholecystectomy. 
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QUANTITATIVE DETERMINATION OF ENZYME ACTIVITY 
IN DUODENAL FLUIDS.* 


By C. W. Lugpers, M.D., OLtar Bercem, Pu.)., 
AND 


Martin E. Renruss, M.D., 


PHILADELPHIA. 


(From the Laboratory of Physiological Chemistry of Jefferson Medical College, 
Philadelphia.) 


Or the many methods which have been proposed for the deter- 
mination of the pancreatic enzymes, those of Gaultier' have appeared 
to us to possess advantages of simplicity and availability for such 
estimations in duodenal contents. We are here presenting certain 
modifications of the technic of these methods which we believe 
increase their accuracy and usefulness in the analysis of small 
quantities of such duodenal contents. 

The enzymes determined are trypsin, amylase, and _ lipase. 
For trypsin gelatin is used as a substrate and the amino groups 
liberated during digestion estimated by alkali titrations after 
formaldehyde addition. We have reduced the quantities and 
strength of the gelatin solution employed in this test, thus making 
it more available for the determination of low tryptic activities. 

Amylase is determined by estimating the maltose formed from 
a given amount of soluble starch. Merck’s soluble starch (Lintner) 
was used instead of potato starch because of much greater ease 
of manipulation and preservation. Results are not calculated 
to starch as suggested by Gaultier, but expressed as maltose. The 
maltose is determined by Benedict’s method instead of by the pro- 
cedure of Grimbert. 

Lipase is determined by its action upon an emulsion of olive 
oil, the acidity developed being titrated. Gaultier used lecithin 
in his experiments. On account of the difficulty and cost of obtain- 
ing lecithin and the wide variations in composition of lecithin 
preparations obtainable, we have used an olive oil emulsion, made 
as suggested by Palmer? and titrated in alcohol-ether solution 
instead of in absolute alcohol. 

The methods are relatively rapid, digestion periods of only one 
hour being required. Determinations should be made as soon as 
possible after obtaining samples which should be kept in the ice 
box until used. The methods in detail follow. 


* The expenses of this investigation were defrayed by a fund furnished by Mrs. 
M. H. Henderson. 

1 Gaultier, Roche and Baratte: Paris Médicale, 1919, 32, 115. 

2 Palmer, L. S.: Science, 1920, 4, 2. 
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Procedure. (a) Prepare three 50 cc Erlenmeyer flasks, marked 
“TT,” “A,” and “L” (trypsin, amylase, and lipase). 

(b) To flask “TT” add 20 ce of 5 per cent solution of gelatin.’ 
To flask “A” add 20 ce of 5 per cent solution of soluble starch. 
To flask “L” add 5 ce of 20 per cent emulsion of olive oil. 

(ec) To each flask add one drop of phenolphthalein solution 
(1 per cent alcoholic solution); add to each flask, by means of an 
Ostwald pipette, 1 cc of duodenal fluid. 

(d) To each flask add, drop by drop, from a burette, Ny; NaOH 
until a light pink color is produced which persists on shaking. 

(e) To flask “A” add, drop by drop, from a burette, 4y H.SO, 
until the first disappearance of pink color; incubate flasks for one 
hour at 37° C., shaking the flasks every fifteen minutes. 

(f) Upon removal from incubator place “T’’ and “L” flasks 
in ice water and add to the “A” flask a small amount of sodium 
carbonate, to stop digestion. 

(g) Controls of boiled duodenal fluid, plus gelatin, starch and 
oil, treated as above stated, must be incubated with the three test 
flasks and correction for these blanks made. 

(h) Tryptie Activity. (Formol Titration.) Add 5 ce of neutral 
formol-aleohol solution.’ Titrate again to the first light pink 
color with #4; NaOH. From the burette reading subtract the 
blank reading. The result is a measure of the peptones, amino- 
acids, ete., formed by the action of the trypsin of 1 cc of the duo- 
denal fluid upon 1 gram of gelatin. 

(t) Lipolytie Activity. Add 10 ce of neutral alcohol-ether 
solution.’ Titrate to neutrality with 4; NaOH (first light pink 
color). Take the burette reading. Subtract the blank reading. 


* Gelatin solution (5 per cent). Dissolve 50 grams of highest grade culture media 
gelatin in a liter of distilled water in a large beaker over a Bunsen burner. The 
temperature of the water should be kept below 60° C., to prevent scorching of gelatin. 
Stir continuously until gelatin solution is homogeneous. Pour carefully into a clean, 
previously heated bottle (to prevent cracking) and add toluene to cover gelatin 
solution with } inch layer. Keep in a warm place. 

4 Soluble starch solution (5 per cent). Stir 50 grams of soluble starch up into a 
smooth paste in a mortar after adding slowly 50 ce of cold distilled water. Heat to 
boiling 950 ce of distilled water and add to this, with continuous stirring of the 
starch until a homogeneous mixture results. Pour carefully into a clean, previously 
heated bottle and add toluene to cover the starch solution with } inch layer. Keep 
at room temperature. 

® Olive oil emulsion (20 per cent). There are required 30 grams of gum acacia, 
60 cc of distilled water, and 120 cc of best quality olive oil. Place the acacia in a 
mortar, add the oil, rub into smooth paste, always stirring in one direction. When a 
thick, homogeneous paste results, add, all at once, the 60 cc of water and continue 
stirring until a milk-white emulsion is formed. Measure into a graduated cylinder 
and add distilled water with repeated washing of mortar until 600 ce of emulsion is 
made. Add 1 cc of 40 per cent formalin as preservative. Keep in ice chest. 

6 Formol-alcohol solution. Mix equal parts of 95 per cent alcohol and 40 per cent 
aldehyde solution. Make neutral to phenolphthalein with concentrated NaOH, 
added drop by drop, to faintest pink color. 

7 Alcohol-ether solution. Five parts of neutral 95 per cent alcohol and 1 part 
of acid-free ether are mixed fresh for each day's determinations. Of this mixture, 
made neutral with N/10 NaOH, 10 ce are used in each test. 
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The result is a measure of the fatty acids formed by the action of 
1 ce of duodenal fluid upon 1 ce of olive oil for one hour at 37° C. 

Lipase appears to require, for its proper action, the presence of 
some constituent of the bile. Where, therefore, as in certain liver 
and gall-bladder disturbances, there is a restricted flow of bile into 
the intestine, 1 cc of fresh ox bile or a small amount of the mixed 
bile salts in powder form (Fairchild and Foster’s bile salts were 
found satisfactory) should be added to the digestion mixtures in 
arrying out the lipase determination. 

(j) Amylolytic Activity. Pour the digestion mixture into a 10 ec 
burette and run slowly, then drop by drop, into 5 ce of Benedict's 
reagent,*® plus one to two gms. of sodium carbonate, heated to boiling 
in a large test tube until the last trace of blue color disappears. 
The burette reading, divided into 0.0149 (the number of grams of 
maltose required to reduce 5 cc of Benedict’s reagent) gives the 
amount of maltose in 1 ce of the digestion mixture. Multiply by 
20 to obtain the total amount of maltose formed. 

The following technic was employed for obtaining duodenal 
specimens. 

The patient is examined in the morning on an empty stomach. 
It is best to measure the distance from the incisor teeth to the 
umbilicus in each individual, marking the tube with a piece of 
thread. The tube is then passed with the aid of a little water to 
this mark. The patient is given one or two glasses of water slowly 
while the tube is introduced to the second mark, usually corre- 
sponding to the duodenum. This passage requires usually ten or 
fifteen minutes, and the patient is turned to his right side with 
the pelvis tilted in such a position that the left leg is drawn up over 
the right leg. This insures sufficient rotation to facilitate peristaltic 
action of the stomach. The tube in many instances has reached 
the duodenum in one-half to three-quarters of an hour. In other 
cases, two hours or more are necessary, depending on the type of 
stomach, the intensity of the peristaltic waves, and also the ques- 
tion of pylorospasm or a lesion of the pylorus. In some instances 
it is impossible to perform duodenal intubation under less than 
several hours, but in the average case the tube is readily passed 


8 Benedict's sugar reagent. 


Copper sulphate (crystallized) a ae 18.0 grams 
Sodium carbonate (crystallized) (one-half the weight “a the 

anhydrous salt may be used 200.0 “ 
Sodium or potassium citrate . . 200.0 “ 
Potassium thiocyanate .. 125.0 “ 
Potassium ferrocyanide (5 per cent solution) ee ee 5.0 ce 
Distilled water to make a total volumeof . . . . . 1000.0 “ 


With the aid of heat dissolve the carbonate, citrate, and thiocyanate in enough 
water to make about 800 ce of the mixture and filter if necessary. Dissolve the copper 
sulphate separately in about 100 ce of water and pour slowly into the other liquid 
with constant stirring. Add the ferrocyanide solution, cool, and dilute to exactly 1 
liter. The copper salt only need be weighed with exactness. 
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into the duodenum within one half to two hours. After the 
patient has maintained the right-sided position, if he show no 
bile, we make it a point to encourage him to walk around and then 
again assume the right-sided position, a procedure which not infre- 
quently brings about satisfactory results. When the tube is in 
place, allow the patient to drink a cup of hot water in which two 
bouillon cubes have been dissolved. When the characteristic 
syrupy bile is obtained, the tube is maintained in one position and 
specimens are withdrawn. 

In the following table are given a series of results obtained on 
duodenal fluids using these methods. They are not to be considered 
as characteristic of the particular disorders mentioned, as further 
study, and especially a more standardized technic in the collection 
of specimens, is required before definite values can be assigned. 
The methods of enzyme determination, however, we believe will 
prove of value in further studies of this kind. We considered the 
use of buffer substances as additions to our digestion mixtures to 
regulate the reaction of these,’ but found that consistent results 
were obtained without such additions, which have the disadvan- 
tage of interfering with the alkali titrations. In each case our 
mixtures are brought to a definite reaction at the start by titration, 
so that results obtained with duodenal contents of varying reaction 
should still be comparable. 


THE ENZYME CONTENT OF DUODENAL FLUIDS, 


Amylase, 

Trypsin, maltose formed Lipase, 

No. Diagnosis. ec N/10 acid. (grams). ce N/10 Na 
1 Cholecystitis 3.5 0.10 0.78 
2 Diabetes mellitus 2.6 0.17 0.00 
3 Cholecystitis 6.0 0.25 1.00 
4 Myocarditis ‘ 8.3 0.30 4.50 
5 Diabetes mellitus 9.0 0.33 4.15 
6 Intestinal stasis 3.2 0.17 1.35 
7 Cholecystitis 0.25 0.25 
8 Duodenitis. Cecal adhesions 2.7 0.13 2.80 
9 Duodenitis. Cecal adhesions 1.25 0.18 3.20 
10 Cholecystitis 5.60 0.34 2.35 
11 Cholecystitis 2.65 0.42 10.70 
12 Cholecystitis 2.20 0.42 7.50 
13. Cholecystitis 3.60 0.24 6.70 
14. Cholecystitis 4.50 0.42 7.65 


Conclusions. Methods are described for the determination of 
trypsin, amylase, and lipase in duodenal contents. These methods 
have the advantage of simplicity and are believed to be sufficiently 
accurate for clinical work. 


® McClure, Wetmore and Reynolds: Arch. Int. Med., 1921, 23, 706. 
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ANTIPNEUMOCOCCUS SERUM IN LOBAR PNEUMONIA. 
A CLINICAL REPORT.* 


By C. N. B. Camac, M.D. 


MEDICAL DIRECTOR, GOUVERNEUR HOSPITAL, BELLEVUB AND ALLIED HOSPITALS, 
NEW YORK. 


In the spring of 1917, the serum treatment of lobar pneumonia 
was begun on the medical wards of Gouverneur Hospital. The 
technic of administration of the serum was learned first hand from 
Dr. Rufus Cole and his co-workers at the Rockefeller Hospital, 
Monograph No. 7, from the Rockefeller Institute not being published 
until October 16, 1917. The technic, as given in that publication, 
we have followed with such modifications as will be given below. 

Antipneumococcus serum was supplied us by the Rockefeller 
Hospital, there being none on the market at that time. Dr. 
Park, of the New York Board of Health, differentiated the sputum 
for us, as we did not, at that time, have any one in our laboratory 
familiar with the technic. 

From the spring of 1917 to the present all cases of lobar pneu- 
monia, clinically, have been systematically treated with anti- 
pheumococcus serum excepting at such times as serum was not 
obtainable, and except from April, 1917, to October, 1919, during 
which time the writer was in military service, where, however, the 
treatment was continued and the results published.1. The report 
of cases, observed in military service, comprising 139 lobar involve- 
ments, of varying bacteriology, is incorporated into the present 
report, which therefore represents continuous observation from 
April, 1917, to October, 1922. 

The opportunity for clinical and laboratory observation in a 
municipal and military hospital differs, but this difference enabled 
one to study the treatment under such varied conditions that it 
proved to be a decided advantage in drawing conclusions as to 
its efficiency. For this reason the two reports are now combined. 

Gouverneur Hospital is a municipal institution, situated in a 
thickly settled section of New York City. Though the hospital 
is small, the service is very active. The pathological laboratory, 
which is a subdepartment of the Bellevue Pathological Depart- 
ment, has a part-time pathologist, but it is not possible, even 
with the aid of the main laboratory at Bellevue, to do more than 
the routine work of the hospital. Moreover, the ambulance service 
is heavy and this together with the ward work occupies the interne 
staff constantly, so that research work is not possible, were it 
advisable. 


* Read by title at meeting of the Association of Am. Phys., Washington, D. C., 
May 2, 3 and 4, 1922. 
1 Am. Jour. Men. Scr., 1918, 156, 887. 
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A treatment to be of general value must be applicable in just 
such a field of work as our hospital affords. A patient with an 
easily recognizable, but rapidly progressing pathological condition 
(lobar pneumonia) is admitted to such a hospital and immediate 
treatment is indicated. A thoroughly equipped research institution 
(the Rockefeller Institute and Hospital) presents, through its 
publications, an efficacious and (if properly administered) harmless 
treatment. The question is, can this treatment be applied in the 
field work of medical practice? This report is then a record of 
field work on cases clinically presenting signs and symptoms of 
lobar pneumonia and treated with antipneumococcus serum. 

For the reasons given above, sputum differentiation could not 
be carried out in all cases. When possible the sputum was dif- 
ferentiated, frequently subsequent to the administration of the 
serum, for we consider that this examination does not justify 
delaying the treatment. We have regarded the prompt adminis- 
tration of antipneumococcus serum in the same way as one regards 
the prompt administration of antimeningococcus serum in cases 
showing meningeal involvement. 

The clinical diagnosis of lobar pneumonia offers little difficulty, 
as arule. The bacteriological diagnosis, in the absence of routine 
sputum differentiation, cannot, of course, be made; but out of 
529 cases of lobar pneumonia, reported in the Rockefeller Mono- 
graph No. 7, 454 were due to the pneumococcus, and out of 139 
cases in the military service (report referred to above) 81 cases 
were due to the pneumococcus. It is therefore reasonable to 
expect that, in a series in which routine sputum differentiation was 
not done, a correspondingly large percentage of pneumococcus 
infection would occur. Autopsies could not be obtained in all 
fatal cases, but except for the bacteriology, there is little to be added 
by an autopsy on this condition, that cannot be determined at the 
bedside. 

In the spring of 1917, Type I serum only was used, and following 
the instructions contained in the Rockefeller Monograph all other 
types were untreated with serum. At first we waited for the 
report on the sputum before giving the serum. This often caused 
a delay of many hours, owing to the difficulties mentioned above. 
The sputum was often not satisfactory for the bacteriological 
examination, making the report indefinite. This determined 
us later to administer the serum without waiting for the sputum 
report, the result being that many hours of valuable time were 
gained for the patient. In the military service series from 1917 
to 1918, in addition to this immediate administration, on making 
the clinical diagnosis, we used polyvalent serum in all cases of 
lobar consolidation, with 2 deaths in 81 cases of pneumococcus 
infection (see report referred to above). This low mortality, 
together with the marked freedom from the clinical toxic mani- 
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festations, so common in this disease, led us to adopt the poly- 
valent serum in Gouverneur Hospital on resuming active service 
in that institution in 1920. That polyvalent serum is efficacious 
in the other types we are convinced from clinical observation, 
though we recognize that this has not been proved by laboratory 
investigation. This will be further discussed under “serum” 
below. 

In the absence of routine sputum differentiation, we have been 
compelled to include all cases of lobar consolidation, of whatever 
bacteriology. Knowing the greater virulence of streptococcus 
infection alone, or complicating pneumococcus, this inclusion of 
all cases of whatever bacteriology, would tend to increase the 
mortality figure considerably. This must be borne in mind in 
considering the figures given below. On the other hand we feel 
that the circumstances in which we had to administer the treat- 
ment were such as prevail in many hospitals throughout the country, 
and were not such as are to be found in a few institutions with 
full laboratory personnel and equipment. The question as to 
whether the treatment is applicable to general use or whether it 
can be used for those cases only, for whom all facilities are available, 
is we think answered by our experience at Gouverneur Hospital. 

The question of expense is a serious one, yet when one considers 
the high position of pneumonia in mortality statistics and the fact 
that, if the patient is enabled to combat the disease at the most 
virulent stage, his recovery in the large majority of cases is com- 
plete, and that he is fully restored to health and activity, this 
expenditure seems justifiable, especially in a community of wage 
earners. The authorities of our Hospital have taken this attitude 
regarding the purchase of serum. 

In Table I are given the mortality figures of the different forms 
of pneumonia considered. As will be seen, the epidemic, at which 
time serum was not being used, was very virulent, making the 
mortality unusually high, as was experienced everywhere. To 
include these figures would increase the non-serum mortality in a 
misleading way, so for this reason they are omitted. 


TABLE I.—MORTALITY OF ALL TYPES OF LOBAR PNEUMONIA 
(MUNICIPAL AND MILITARY) NON-EPIDEMIC. 


Non-epidemic, 603 cases, Epidemic, 105 cases, 
received serum. Treated without serum. all treated without 
serum, 
Recovered . . . 210 252 35 
34 107 70 
Total _ 359 105 
Mortality . . 13.9% 29.8% 66.7% 


Had serum been used on any of these cases the figures would 
be included, but the epidemic occurred during the years that 


. 
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serum was not being employed. ‘Toward the end of the epidemic 
the writer returned to duty at the Hospital, but it was some time 
before the serum could be procured. The cases are mentioned 
because they occurred in the current years which we are consider- 
ing. 

If we take the municipal cases separately we find they show a 
mortality much higher than the military, which is to be expected 


(Table II). 


TABLE II.—MORTALITY OF DIFFERENT KINDS OF LOBAR PNEUMONIA, 


Military cases. Military cases. 
Municipal cases. (All types bacterio- (Pneumococcus 
logically). only.) 
Recovered . . . 82 128 7$ 
Tow . » 36 139 81 
f Mortality . . 21.8% 7.8% 2.4% 


In whatever way these figures are considered, whether separately 
or together, the mortality of the serum cases is distinctly below 
that of the non-serum cases. 

Analysis of Cases. The changing personnel of a hospital staff 
makes it difficult to obtain uniform notes and this is especially 
experienced when the observations extend over several years. 
Recognizing this difficulty we have limited our analysis of cases 
to those data which are subject to the least error, thus: 

Day of disease, diagnosis, age, serum whether given or not; amount 
at each dose; total amount given: Result, recovered or died. 

For our own study we have considered the sputum type; the com- 
plications; the number of days patient was in the hospital; the autopsy 
findings; the extent and location of the consolidation. But these latter 
are not analyzed in this report for reasons given above. 

Day of Disease. This is perhaps the least reliable of the data 
which we selected to analyze. Many of our hospital cases, of 
whatever disease, remain at home or at work several days after 
they should have had medical care. Pneumonia, however, rapidly 
assumes serious features and is less likely than other diseases to 
permit the patient to put off seeking medical aid. Pain in the 
side, cough, fever, giving up work and going to bed have been the | 
features which we considered marked the onset of the disease. 
Unreliable as this information sometimes is, we have enough trust- 
worthy answers to state that the prognosis becomes increasingly 
less favorable when serum is begun after the third day of the disease. 
Serum administered in the first twenty-four to thirty-six hours 
offers the best prognosis, as will be seen by the low mortality in 
the military service, in which all cases were referred for treatment 
not later than the second day. 
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Age. Children are not included in this analysis, the pediatric 
service in this hospital being separate from the adult medical 
service. The cases ranged between the ages of fourteen and seventy- 
five years. The ages will be further considered under “ mortality.” 

Diagnosis. This of course allows of error, but many cases can 
be diagnosed in the first thirty-six hours, and few are doubtful 
after the second day. 

Serum. We have used polyvalent serum. Experience in the 
military service was clinically convincing that polyvalent serum 
Was an active agent in other than Type I pneumonia. This we 
recognize is not proven bacteriologically. The research laboratory 
worker is compelled to limit his statements to what is demonstrable 
by laboratory tests. The clinician, at the bedside, lacking these 
laboratory proofs, makes observations with regard to duration of 
the disease, well-being of the patient, that is, degree of toxie mani- 
festations, limitation of the pathological process, recovery, mortality, 
etc., all of which, if studied in a sufficiently large number of cases 
and within strict limitations, constitute clinical evidence which may 
precede and lead to subsequent laboratory proof. One would 
not withhold quinine in malaria or thyroid extract in cretinism or 
myxedema because the therapeutic mechanism of these agents is 
imperfectly understood. The cases here reported have been studied 
under such circumstances and are made public in the hope that 
other clinicians may add similar studies until the reports of many 
thousands of cases have been brought together. Until this can 
be done it is impossible to state conclusively whether we have in 
polyvalent serum an agent which will uniformly lessen the mortality 
of this destructive disease. It has been suggested that strains 
of pneumococci of varying degrees of virulence appear from time 
to time accounting for the variations in mortality. This is no 
argument against the use of an agent which will reduce the mortality 
of the infection which annually is present. 

Technic and Amount. Desensitizing has been done by the sub- 
cutaneous method, using 2 cc, 3 ce and 5 ce at one or two-hour 
intervals. We have not thought well of the intradermal method, 
as its interpretation is too delicate and less suited to the varying 
personnel of an interne staff of a general hospital. 100 ce has 
been the usual dose and we have rarely had to give more than three 
such doses at twelve to twenty-four-hour intervals. The tem- 
perature of the serum and the slow administration into the vein 
have been carefully watched. No interne is permitted to give the 
serum without having had personal instruction and supervision 
by a senior house officer. 

Anaphylaxis. One case of anaphylactic shock occurred in the 
military service, and 1 at present in the hospital at Gouverneur. 
Neither of these cases showed any sensitiveness by the ordinary 
desensitizing test. The military case showed signs of shock when 
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80 ce had been administered and the Gouverneur case when 30 
ce had been given. In the Gouverneur case the serum had been 
given with the onset of the disease without any sign of anaphy- 
laxis, and following the third dose the temperature subsided, but 
after a few days of lowered temperature new chest signs appeared 
and the temperature again rose. During the interval hypersen- 
sitiveness had developed, which however, was not manifested by 
the subcutaneous desensitizing test, and did not appear till 30 cc had 
been given. 

Both these cases had a prompt fall in temperature, but both had 
a marked serum skin reaction. In such cases, adrenalin should 
be at once given and serum should be immediately discontinued. 
In the military case there was a history of asthma. It is important 
to refer to this small group of cases which fail to give signs of hyper- 
sensitiveness with the skin test. The desensitizing should never 
be considered as a mere routine to be relegated to untrained assist- 
ants and should be carried out with as close observations as the 
giving of the serum itself. About 50 per cent of the cases showed 
the ordinary signs of serum sickness, which lasted from two to 
ten days. 

Mortality. The figures have already been given (Tables I and 
II). In Tables III and IV is given the mortality with regard to 
the Day of the Disease and the Age of the Patient. 


TABLE II.—MORTALITY ACCORDING TO DAY OF DISEASE ON 


ADMISSION, 
Day of admission. Hospital. No. of deaths. 
7thor@th. . . . » » Gouverneur 6 
5th or 6th . 4 
11 
Undetermined « « Gouverneur 1 
TABLE IV.—MORTALITY ACCORDING TO AGE, 
Hospital, 
Age. number of deaths. 
30 to 40 & 6 
ll 
Total . 34 


I desire to express my thanks to Dr. Rufus Cole for looking over 
this report in the manuscript and to Drs. McNaughton, Fisher 
and Bogart, internes at Gouverneur Hospital for their assistance 
in going over the records. 
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JUVENILE PARESIS: WITH A PRESENTATION OF TWENTY- 
THREE CASES. 


By Josern V. Kiauper, M.D., 
PROFESSOR OF DERMATOLOGY, WOMEN’S MEDICAL COLLEGE OF PENNSYLVANIA, PHILA, 


AND 


Harry C. Sotomon, M.D., 


CHIEF OF THERAPEUTIC RESEARCH, BOSTON PSYCHOPATHIC HOSPITAL, INSTRUCTOR IN 
PSYCHIATRY AND NEUROPATHOLOGY, HARVARD MEDICAL SCHOOL, BOSTON, MASS. 


AurnouGH the possible relation of syphilis and general paresis 
was expressed by Esmarck and Jessen in 1857,' paresis in congenital 
syphilitics remained unrecognized until Clouston,? in 1877, described 
a case in a boy, aged sixteen years. Clouston pointed out that 
clinically and pathologically the disease that affected his patient 
in no way essentially differed from the adult form of the disease. 
This is true insofar as paresis is seen in adolescence, but, at an earlier 
period the symptomatology is distinctive and in many ways unlike 
that of adults. 

There are few statistics concerning the incidence of juvenile 
paresis. According to the admission rate for all forms of psychoses 
into the institutions in this country during 1910, of 60,769 patients, 
327 were under fifteen years of age and 17 of this number were 
paretics (11 males and 6 females). Between the ages of fifteen and 
nineteen, there were 2,539 patients admitted and 47 of these had 
paresis (28 males and 19 females). It is generally stated that 
juvenile paresis is rare. On the other hand, Kraepelin® states that 
it is not uncommon in his experience, since he can often demonstrate 
as many as 4 cases at one time in his clinic. According to Leonard,' 
there are about 250 cases on record (1915). Schmidt, Kraepelin 
and Toni’ have recently reported a series of 54 cases which is the 
largest series reported. 

The clinical picture of juvenile paresis is so unlike that of the adult 
form it was doubtless frequently overlooked in earlier times. Many 
juvenile paretics pass as cases of epilepsy or idiocy with epilepsy. 
Since modern diagnostic methods have been applied to the spinal 
fluid, a great aid has been given to the diagnosis of obscure cases. 
In the light of present knowledge the status of an epileptic or feeble- 
minded congenital syphilitic cannot always be defined accurately in 
the absence of a spinal fluid examination. 

Predisposing Causes. The recent work of Levaditi and Marie‘ 
points strongly to the existence of a neurotropic strain of Tre- 
ponema pallidum as the cause of paresis. When one visualizes neuro- 
syphilis both in acquired and congenital syphilitics it becomes 
difficult to correlate experimental ‘evidence of the existence of a 
neurotropic strain of treponema with clinical observation. In 
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addition to a possible neurotropic strain as a cause of paresis there 
are in all probability other and perhaps equally important determin- 
ing factors. Alcoholism in the parents, psychopathic inheritance 
and cranial injuries have been given as predisposing causes. It is 
of interest to note that the majority if not all the causes which may 
be assigned in adults are essentially absent in the development of 
juvenile paresis. The determining factor in the localization of 
treponemata in the brains of juvenile and adult syphilitics with the 
production of pathological lesions characteristic of paresis is as yet 
unknown. 

PARESIS IN THE SECOND GENERATION. THE PROGENY OF PARETICS. 
In many juvenile paretics, syphilitic infection can be demon- 
strated in the parents and frequently in the brothers and sisters. 
In Alzheimer’s’ 41 cases, syphilitic infection was demonstrated in 
70 per cent of cases; in 17 out of 20 cases reported by Hirschl,* and 
in 80 per cent of Mott’s cases. Indeed, cases have been observed in 
which one or both parents were paretics. Amelien reports 6 cases 
of juvenile paresis, the parents of whom were paretics. He observed 
these cases among 238 cases of paresis; in | case two brothers had 
paresis and a sister tabes. Rieger reports a family in which the 
father, son, daughter, and granddaughter had paresis. In Frélich’s® 
cases, paresis existed in the parents in 16.4 per cent; in an additional 
13 per cent there was either tabes, hemiplegia, or apoplexy in the 
parents. 

The studies of Ricard!’ and those of Semper" show that a large 
percentage of the surviving children of paretics present signs of 
mental and physical inferiority. In Kraepelin’s studies of 124 chil- 
dren of paretics, 66 were physically well and strong, 52 weakly and in 
a poor state of nutrition (21 rachitic), 6 afflicted with gross bodily 
deformities. Eight had prominent mental disorders (4 paretics), 
while 19 were mentally sound, 31 excitable and nervous, 4 quiet 
and retiring. Scholten found 36 out of 111 children of paretics 
suffering from nervous disturbances. 

Sex. The cases of juvenile paretics reported have been about 
equally divided between the two sexes. In Thiry’s" statisti¢s of 
()2 cases there were 30 males and 32 females, and in our series of 23 
‘ases the sexes were almost equally represented. It is interesting 
to contrast this uniform distribution in the two sexes to the diApro- 
portion in the adult form of the disease. In this period the male is 
represented among the paretic patients about 2 to 5 times as often 
as the female. 

Ace. In Zappert’s" case the patient was five years of age, which 
is the youngest one reported. Other cases have been reported occur- 
ring at subsequent ages up to late adolescence. Perhaps the most 
frequent age in which the disease appears is from eight to twelve 
years. 
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Symptomatology. ‘The juvenile paretic may develop in a per- 
fectly normal way until the symptoms of paresis gradually appear, 
or, what is more usual, the patient is inferior from infancy, both 
physically and mentally. 

The initial symptom may be mental or physical. The earliest 
mental changes are referable to changes in the character and intel- 
ligence of the child; if it is already feeble minded it becomes more 
mentally deficient; if the child has shown a fair intelligence, there is 
added to a strange and unusual behavior a progressive dementia. 
The history is frequently obtained that the patient is becoming 
silly, forgetful, sometimes bad-tempered and does strange things, 
wandering away from home, aimlessly walking the streets, giving 
up occupation for no reason. The child may lose its affection for 
its parents, becomes taciturn, inactive, inattentive and irascible. 

In adult paresis the most important psychic disturbances from a 
diagnostic standpoint are early uncertainty in grasp of time relations, 
weakness in memory, disorder of comprehension, intelligence defect, 
poor judgment, dulness of mood, emotional instability, and easily 
influenced behavior. Many of these early psychic disturbances 
are absent in the juvenile paretic. Moreover, delusions of a sexual 
nature and grandiose delusions of wealth, strength, and power, 
colored by events of the period rarely occur in the juvenile paretic 
except possibly in the adolescent period. The reason is that ambi- 
tion and the sexual instincts do not become habitual passions domi- 
nating the will until after puberty. They are, therefore, not a con- 
tent of consciousness at the age many juvenile paretics develop. 
However, Mott reports 1 case in which childish ideas of grandeur 
occurred and Kleinberger 5 cases. 

There is considerably less of a distinction of clinical types in the 
juvenile paretic than in adult paresis. However, the agitated type 
may be seen in which there occur outbursts of excitement, or the 
child shows senseless crying, does not remain in bed, throws itself 
about, grasps at imaginary objects. Essentially the type of juvenile 
paretic is the simple demented. At the time one sees most of the 
cases they present the clinical picture of imbecility, which in a way 
corresponds to the third stage of the adult paretic with the somatic 
and spinal fluid picture of paresis. 

Somatic Symptoms. The early symptoms of juvenile paresis may 
be physical, an apoplectiform or epileptiform seizure. Or, the first 
evidence may be symptoms referable to the motor apparatus such 
as stumbling, ataxia or incoérdination movements. 

Convulsions are very frequent in the course of juvenile paresis. 
They are mostly of an epileptic character and may be repeated day 
after day without any apparent after-effect. The somatic symp- 
toms of juvenile paresis do not essentially differ from those seen in 
adult paretics except possibly symptoms referable to the motor 
apparatus. Motor symptoms appear earlier than in adults and 
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often are the conspicuous symptoms. In addition to the motor 
symptoms already mentioned there occurs early tremor of the hands, 
lips, tongue, and face; peculiar choreiform movements and at times 
characteristic chewing and sucking movements. Speech defect is 
usually present. 

The Pupils. Pupillary abnormality constitutes an important 
somatic symptom of neurosyphilis. It usually appears early and is 
almost constantly present. In exceptional instances, however, the 
pupils may be normal in all forms of neurosyphilis, although this is 
less likely in paresis than in other forms of neurosyphilis. There 
is no characteristic pupillary abnormality of paresis. ‘The pupils 
may be variable in size, although irregularity is of greater diagnostic 
import, they may be of the Argyll-Robertson type or reaction both 
to light and accommodation may be absent. Optic atrophy is more 
often present in juvenile paresis than in adult paresis, these cases 
usually presenting one or more symptoms of tabes, thus placing 
them in the tabo-paretic group. The combination of the two dis- 
“ases occurs apparently more frequently than in adults. 

The Reflexes. ‘The reflexes are usually exaggerated with the pres- 
ence of ankle clonus and the Babinski reflex. Sometimes a perma- 
nent dorsal flexion of the great toe results. 

Clinical Stigmata of Congenital Syphilis. Clinical stigmata of 
congenital syphilis may or may not be present in juvenile paretics. 
Indeed, the majority of congenital syphilitics do not present the 
classical stigmata described by Hutchinson. However, in congenial 
syphilitics one is likely to find bone changes as seen in radiographic 
examination of the knees and long bones of the legs, or choroiditis 
as seen in ophthalmoscopic examination and auditory nerve involve- 
ment as elicited by Baérany’s test. 

Pathology. ‘The most characteristic and constant pathology in 
adult paresis is a diffuse perivascular plasmocytosis and lympho- 
cytosis and in relation to the small cortical vessels. A variable 
degree of meningeal plasmocytosis and lymphocytosis, granular 
ependymitis, parenchymatous atrophy, and gliosis are additional 
characterisitic features of the pathology. 

The neuropathology of juvenile paresis is essentially no different 
from that of the adult form. One of the early accounts of the path- 
ology of juvenile paresis by Watson" which was published before 
the classical work of Nissl and Alzheimer on the pathology of adult 
paresis, gives descriptions that might be well used for the adult form. 

Course. ‘The course of juvenile paresis is from three to nine 
years, the average a little longer than it is in adults. Alzheimer 
places the average duration as four and a half years. Kraepelin 
records a case the duration of which was nine years. The prognosis 
of juvenile paresis is universally poor. Remissions are practically 
unheard of, and treatment seems to have no effect. 


KLAUDER, SOLOMON: JUVENILE PARESIS HA9 


“‘Preparetic’’ Congenital Syphilitics. It is an important fact that 
congenital syphilitic children, with or without objective symptoms 
of neurosyphilis, sometimes show a spinal fluid finding character- 
istic of paresis. This is likewise observed in congenital syphilitics 
who are feebleminded but neurologically normal. In the light of 
present knowledge the status of such patients cannot be stated defi- 
nitely. It is thought that spinal fluid abnormalities precede for a 
number of years clinical evidence of neurosyphilis and that an 
abnormal spinal fluid typical of paresis represents the “ preparetic’’ 
stage of the disease. However, it will require years of observation 
to properly interpret the significance of the paretic gold-curve in 
this class of case. 

Laboratory Diagnosis. In view of the rarity of juvenile paresis 
as compared to the adult form of the disease, the laboratory picture 
of adult paresis is better known. It is reasonable to consider that 
the laboratory picture of the two diseases does not differ, at least 
it did not in the cases herein reported nor in the more recent ones 
reported in the literature. 

Discussion of Cases. Sex. Of the 23 cases of juvenile paresis 
(see table), 11 were males and 12 were females. 

Age at Onset. The age at time of the development of initial symp- 
toms of paresis could not be determined accurately in all cases. As 
far as it could be determined, from the history, in 22 cases it ranged 
from three years (Case No. 12) to twenty-one years (Case No. 10). 
There was | patient in whom the initial symptoms appeared at the 
age of three, 4 patients at the age of five; 12 patients ranging from 
seven to twelve years of age; and 5 patients ranging from sixteen 
to twenty-one years. It is seen from the foregoing that in about 50 
per cent of the patients, the initial symptoms of paresis appeared 
between the ages of seven and twelve years. In most cases the 
interval between initial symptoms and frank symptoms of the dis- 
ease ranged from one to four years. Ina few patients it was longer, 
five years in Case No. 16; seven years in Case No. 2. 

Age at Diagnosis. The youngest patient was six years of age 
(Cases Nos. 12, 14); the oldest, twenty-four years of age (Case 
No. 3). 

There were 5 patients ranging from age six to nine; 10 patients 
ranging from age twelve to sixteen; 5 patients ranging from age 
seventeen to nineteen; and 2 patients aged twenty-three and twenty- 
four years. In these 2 patients, although acquired syphilis could 
not be definitely excluded however, the history, the age of onset and 
in 1 Hutchinsonian teeth, supported the diagnosis of congenital 
rather than acquired syphilis. 

The Family History. It was not possible to examine or to per- 
form the Wassermann tests in the parents of all the cases of juvenile 
paresis. Of 12 mothers examined, 10 had definite evidence of 
syphilis; in 9 the Wassermann reaction was positive, the tenth had 
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had antisyphilitic treatment before being seen by us. In only 2 
was there no evidence of syphilis and the husband of 1 of these 
women had a positive Wassermann reaction. Unfertunately spinal 
fluid examinations were not made as a routine on the parents or 
siblings. However, neurosyphilis was found in the parents of 3 
juvenile paretics. The mother of patient No. 18 had paresis, the 
father had neurosyphilis. The father of patient No. 21 had paresis 
and the mother had neurosyphilis. The father of patient No. 20 
had tabes and the mother had eighth nerve palsy. The patients 
in Cases Nos. 6 and 7 were sisters, both being diagnosed as juvenile 
paresis. 


Fig. 1.—Case No. 3. Juvenile paretic, aged twenty-four years; was always peculiar; 
wild; was at reform school; is irritable, erratic, threatened to shoot mother and sister; 
idle, silly and demented; pupils unequal and do not react to light or to aecommoda- 
tion; patellar reflexes absent; speech defect; Hutchinsonian teeth; Wassermann 
reaction—blood, negative; spinal fluid—cells 139; globulin, positive; Wassermann 
reaction, positive; gold-sol, 5555210000. 


The Siblings. In 8 cases (Nos. 4, 5, 8) the patient was the only 
child. Of the remaining cases there was one or more brothers and 
sisters. It was not possible to examine and to perform the Wasser- 
mann test on all the siblings. Of the brothers and sisters in which 
it was possible to perform the test, the results were variable. The 
test was negative or positive in all or negative in some and positive 
in others. 

It is of interest to note that in the series there were two sisters 
(Cases Nos. 6 and 7) who were paretics. The father and mother of 
these patients were living and well, the father’s blood Wassermann 
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was negative, the mother positive. There were no other children 
nor any miscarriages or stillbirths. 

In Case No. 18, as pointed out in the foregoing, the parents had 
neurosyphilis, the mother was a paretic, the patient (a juvenile 
paretic) was the eldest of 5 children, of these children, 1 died at the 
age of twenty of a ruptured aortic aneurysm, | had chondroplasia, 
1 had caries of the spine, and the remaining 1 presented stigmata 
of congenital syphilis. ‘The Wassermann tests of these siblings were 
all negative. The foregoing furnishes instances of Fournier's dys- 


hes 


Fic. 2.—Case No. 4. Photomicrograph showing meningeal infiltration. 


trophies of congenital syphilis. Following the birth of the fifth child 
there were three successive stillbirths, an exception to the well- 
known law of Kassowitz. 

In Case No. 20, the father was a tabetic, the mother had an eighth 
nerve palsy of syphilitic origin. Their only child was a paretic. 

In Case No. 21, the father had paresis, the mother neurosyphilis, 
there were 7 living children, the oldest a juvenile paretic. Two 
others had a positive blood Wassermann reaction and most of them 
were feebleminded. This case, and perhaps Cases Nos. 20, 18, 6 
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and 7 lend support to the existence of a neurotropic strain of spiro- 
chete. 

Symptomatology. In the discussion of the symptomatology of 
the 23 cases of juvenile paresis, there is little to be added here 
which has not been already mentioned in the text. In some of the 
cases the patient developed normally up to a certain period and 
then developed mental and physical symptoms. The mental symp- 


Fic. 3.—Case No. 19. Juvenile paretic, aged seven years; father and mother syphili- 
tic; one other child living whose Wassermann reaction of the blood negative; has been 
treated since birth with mercury; fainting spells early in life; began to stumble when 
five years of age and at about this time began to deteriorate mentally; is restless and 
idiotic; pupils unequal, irregular and do not react to light or to accommodation; 
deaf; difficulty in gait; no stigmata of congenital syphilis. Wassermann reaction: 
blood, positive. Spinal fluid: cells 44; globulin, positive; Wassermann reaction, 
positive; gold-sol: 5555431000. 


toms were those of a beginning dementia which was progressive. 
Of the physical symptoms epileptiform seizures were conspicuous, 
being present in 8 of the 23 cases, less frequently present were 
symptoms referable to the motor apparatus. In 4 of the patients 
there was a precedent attack of hemiplegia and 2 patients had optic 
atrophy, conditions which are rarely associated with paresis of the 
adult type. 

At the time the patients were first seen most of them presented 
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the picture of imbecility, they were considerably demented with 
periods of excitement. Delusions of grandeur were absent in the 
younger patients but were present in 2 of the older patients, aged 
seventeen and twenty-three years respectively (Cases Nos. 16 and 
10). 

It will be noted that in 2 patients (Cases Nos. 11 and 12) initial 
symptoms of paresis appeared after trauma. The influence of head 
injuries in the development of paresis has been pointed out by many 
writers and recently by one of us (J. V. K.).! 


Fig. 4.—Case No. 20. Juvenile paretic; aged fifteen years; father a tabetic; mother 
has an eight nerve palsy; patient the only child; developed slowly and was considered 
feebleminded; mental deterioration began at about the age of ten years; is imbecilic; 
pupils normal; speech defect, incoérdinate; congenital syphilitic facies, frontal bosses, 
saddle nose, Hutchinsonian teeth, rhagades; Wassermann reaction: blood, positive. 
Spinal fluid: cells 115; globulin, positive; Wassermann reaction: positive; gold-sol: 
5555221000. Developed quadruplegia, died soon after. 


Objective Symptoms. All but one of the patients presented 
pupillary abnormality. As in paresis of adults, no characteristic 
form of pupillary abnormality was present. The pupils were 
unequal or irregular, reacted sluggish to light, or reacted neither to 
light or accommodation, or, were of the Argyll-Robertson type. 
It is of interest to note that in 1 patient (Case No. 20) the pupils 
were normal. Although pupillary abnormality is the most frequent 
clinical sign of neurosyphilis, in exceptional cases, even in paresis, 
it may be absent. We have seen cases of paresis in adults in which 
the pupils were normal. 


1 Syphilis and Trauma. The Workmen's Compensation Act. The Industrial 
Physician and the Syphilitic Employee, Jour. Am. Med. Assn., 1922, 78, 1029, 
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The reflexes were exaggerated in almost all of the 20 patients and 
absent in only a few of the patients. Only a few of the patients 
presented stigmata of congenital syphilis, which consisted princi- 
pally, if not solely, of Hutchinsonian teeth. The teeth in others 
were suspicious but not typical of Hutchinson’s type. 

Laboratory Tests. The result of the Wassermann test of the 
blood and spinal fluid and other tests of the spinal fluid were very 
similar to what is present in paresis of the adult type. 

The blood Wassermann was positive in 22 of the 23 cases and the 
spinal fluid Wassermann was positive in all of the cases. In the 
spinal fluid a positive Wassermann test in as small amount as 0.1 cc 
was the uniform finding. 

A cell count was not recorded in 1 case. In the remaining 22 
cases the smallest number of lymphocytes was 1 per cmm, and the 
largest number was 240 per cmm. 

The lymphocytes ranged from 9 to 26 per emm in 8 cases; from 34 
to G0 per cmm in 8 cases and more than 100 per cmm in 5 cases. 

The gold-sol was performed in 16 cases, the paretic curve was 
present in all but 1 of these cases. In Case No. 14 in which the 
paretic curve was not present, the diagnosis of paresis was justified 
from the mental symptoms. In the 7 cases in which the gold-sol 
was not performed, the diagnosis of paresis was justified from the 
clinical picture, other tests of the spinal fluid in these cases were 
positive. 
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A CASE OF MENINGOCOCCIC MENINGITIS FOLLOWING 
HEAD INJURY. 


By pe Wayne G. Ricuey, M.D., 


AND 


TuroporE R. Hetmpoip, M.D., 
PITTSBU RGH,. 


(From the Department of Bacteriology, Mercy Hospital, Pittsburgh, Pa.) 


ALTHOUGH it is recognized that such head injuries as penetrating 
wounds and compound fractures of the skull play an important 
role in the production of the suppurative meningitides due to various 
microorganisms, well-authenticated cases of meningococcic menin- 
gitis following trauma to the head are not common. 

Parker,' in 1881, described the autopsy findings on two children, 
aged two and three years respectively, dying with cerebrospinal 
meningitis. One had fallen out of bed, the other downstairs. 
In both the symptoms of meningeal irritation began in two or three 
days after the fall. The younger child died in twenty-three days, 
the older in forty-three days. A heavy, fibrinopurulent exudate 
was encountered at the base of the brain at autopsy but no fracture 
of the cranial bones could be demonstrated. Inasmuch as the 
meningococcus was not described by Weichselbaum until six years 
later, the infection was not referred to in these terms. It seems 
possible, however, that the meningitis in both instances was of 
meningococcal origin. 

In 1905, Busi? told of a man, aged twenty-five years, who sus- 
tained a head injury when thrown to the ground in a fight. Epi- 
staxis commenced immediately and, within twenty-four hours, 
there was evidence of meningeal irritation. After a rapidly pro- 
gressive course, the man died in four days. At necropsy, although 
no fracture of the skull was found, a copious fibrinopurulent exudate 
covered the brain surfaces. Intracellular Gram-negative diplococci 
were seen in the smears from the exudate. 

None of these 3 cases showed skull fracture. On the other hand, 
Lenhartz’ reported the instance of meningococcic meningitis where 
a fracture of the skull preceded the inflammation. Lindstrom,‘ 
too, recounted the findings of a twenty-three-vear-old farmer who 
suffered a penetrating wound of the right orbit, attended by epi- 
staxis. ‘Two days later headache, vomiting, and rigidity of the neck 
appeared, death ensuing in six days, after a trephine operation of 
the frontal and ethmoidal cells. Postmortem examination revealed 
a well-established meningococcic meningitis. As the patient’s 
father had died six months previously of the same disease, the 
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author evidently felt that the infection extended from the naso- 
pharynx into the cranial cavity. 

More recently, in 1921, Kalb® cited an attenuated case of meningo- 
coccic meningitis with recovery, occurring a few days after an injury 
to the temple in a middle-aged man. At the time of trauma there 
was profuse bleeding from the ear and concussion of the brain, 
although no fracture could be found. The author discussed the 
possibility of extension of the infection through the auditory canal, 
from the nasopharynx or by way of the blood stream, but favored 
direct extension as the more likely route. He also mentioned a 
case of meningitis due to the meningococcus described by Imhofer, 
where the meningitis followed a penetrating wound of the neck. 

Dr. E. B. Krumbhaar" has called our attention to a hitherto 
unpublished case which he encountered in a base hospital in France. 
A man, with a gunshot wound of the lumbar and sacral spine and 
signs of meningitis, gave a pure culture of meningococcus by spinal 
puncture. At autopsy various organisms (staphylococcus, strepto- 
coccus, ete.) were cultivated from the dirty wound which involved 
the sacrum and spinal cord but which remained fairly well localized. 
After an intermediate normal area, another typical meningitic 
area was reached from which meningococcus was again cultivated. 
Dr. Krumbhaar was inclined to believe that the man was develop- 
ing mMeningococcic meningitis when injured, although he counte- 
nances the possibility that it may have been induced by the injury. 
Realizing certain analogies between this case and the one we have 
encountered, Dr. Krumbhaar very kindly forwarded the above data 
to us. 

As can be seen, the literature is not replete with instances of 
post-traumatic-meningococcic meningitis. For this reason it is 
the object of this communication to report the findings of a case 
which, in certain ways, corresponds to some of those previously 
recorded, as well as presenting several features confirming similar 
infections produced experimentally, and observed clinically after 
lumbar puncture by Wegeforth and his co-workers. 

The patient, a boy aged twelve years, was admitted to the hospital 
in a semi-comatose state with a history of having injured his head 
a few hours previously when thrown from a hay wagon against a 
telegraph pole. Examination revealed a contusion of the scalp 
over the left lower parietal region and a moderate epistaxis. At 
this time all other findings were negative, and the temperature, 
pulse, respiration and blood-pressure were normal. Next morning, 
the lad, having partially recovered from his lethargy, complained 
of a headache, nausea, and vomited several times. ‘The temperature 
fell to 97.6° F., the pulse to 68, but the blood-pressure remained the 
same (120/80). The constant occipital headache increased in 
severity, but no roentgenologie evidence of skull fracture could be 
demonstrated. At four o’clock in the afternoon, about thirty 
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hours after the injury, the temperature rose to 99.2° F., continuing 
its ascent in a step-like fashion until four days after the accident 
it was 103.4° F. During this period the pulse ranged from 80 to 
100, but the leukocyte count never exceeded 7500. Although 
there were no convincing signs of increased intracranial pressure, 
the intractable headache, the febrile state, a beginning rigidity of 
the neck, a positive Kernig’s sign and an increasing apathy indi- 
‘ated meningeal irritation, so that a lumbar puncture was deemed 
justifiable. 

Access to the spinal canal was accomplished without difficulty 
and a turbid, bloody, cerebrospinal fluid, under increased pressure, 
was obtained. The leukocytes, most of which were polymor- 
phonuclear, numbered 4500 per cm. and the erythrocytes, many 
of which were crenated, totalled 6000 per em. Direct smears of 
the centrifuged fluid, stained by Gram’s method, showed many 
relatively large, pink, biscuit-shaped, intracellular and extracellular 
diplococci. These grew on human blood agar plates as uniformly 
round, moist translucent colonies, which after twenty-four hours 
incubation at 37.5° C were from 1.5 to 2 mm. in diameter, gradually 
increasing in size and opacity in three or four days. These 
organisms fermented dextrose and maltose, but not saccharose, 
in serum broth. No serological determinations were made and 
there was no record of a blood culture on the patient. 

Immediately following the lumbar puncture the boy was removed 
to the Municipal Hospital where, after intravenous and intraspinous 
administration of antimeningococcic serum, the cerebrospinal 
fluid rapidly cleared up, being sterile in forty-eight hours and of 
normal cytology in eight days. Pursuant to an uneventful recovery, 
he was discharged as well sixteen days after the injury. The 
clinical diagnosis was concussion of the brain and cerebrospinal 
meningitis (meningococcic). 

From its incipiency, the disease in this instance was essentially 
one of meningeal involvement, the manifestations of profound 
sepsis being absent. At no time was a cutaneous eruption apparent. 
Notwithstanding, a blood culture in the early hours of the malady 
might have proven very instructive. While it will never be known 
whether or not a fracture of the skull or organic cerebral trau- 
matization resulted from the injury, clinically there was but little 
evidence that such was the case. On the other hand it is hard to 
believe that the blood entered the spinal fluid coincidently with 
the lumbar puncture. Moreover, the crenation of the red corpuscles 
would suggest that they had been present in the fluid for some time. 
In any event, it is known that a head injury of no mean consequence 
occurred in a boy, who had been previously healthy, who had not 
been exposed to a traceable case of cerebrospinal fever, and in 
whom signs of meningeal irritation began within thirty hours after 
an injury which occasioned a commotio cerebri and, in all prob- 
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ability, minute lacerations of the brain, or rupture of cerebral or 
meningeal capillaries, if not a slight fracture of a cranial bone. 

While it is not to be denied that the chain of evidence as to 
whether or not the trauma was directly responsible for the locali- 
zation of the meningococcus on the meninges is incomplete, the 
data in this case would seem to indicate that the trauma did exert 
a predisposing influence at least in the production of the meningitis, 
although it is regrettable that postnasopharyngeal and_ blood 
cultures were not available. Had both of these been positive for 
meningococci, one could justifiably assume that the bacteria gained 
entrance to the blood stream through a broken nasopharyngeal 
mucous membrane and thence were borne to the meninges by the 
hematogenous route. 

That there are nasopharyngeal carriers of meningococci is well 
established, although it is logical to expect that few carriers should 
develop cerebrospinal fever. However, Flack® reports 5 cases 
developing among carriers in from one to forty days after isolation. 
In addition, no constant relationship has ever been established 
between the carrier state and active cerebrospinal meningitis. 
As Leake’ says, in a disease whose degree of infectivity may be so 
low as in this one, the period of incubation is variable and uncertain, 
although there is evidence which places the usual incubation period 
at from one to five days. 

Again, clinically, the relationship between meningococcemia and 
meningeal localization is variable. Although Duval* maintained 
that no authenticated cases were on record, in which the meningo- 
coccus had produced lesions outside the meninges in the absence 
of a preéxisting meningitis, several cases, notably those of Andrews,’ 
Liebermeister,'° Bovaird,' Cecil and Soper,” Bray,' Anderson," 
Marino,’® Findlay,’ Monziols and Loiseleur,'® and Bloedorn,'’ 
exhibited meningococcal bacteremias where there was no clinical 
evidence of meningeal involvement. 

Since 1898, when Gwyn” reported a case, many instances where 
the meningitis has been preceded by the presence of meningococci 
in the blood stream have appeared in the literature. In this regard, 
Elser*' found this bacterium in the blood stream in 10 of 41 cases, 
and Baeslack” in 36.3 per cent of 25 cases. Herrick” believes that 
epidemic meningitis is preceded by a stage, averaging forty-eight 
hours, in which evidence of a generalized infection occurs, whereas 
Sainton and Bosquet™ state that meningococcemia as well as 
meningitis may be of such attenuated form as to be unrecognizable. 
Surely the localization of a disease like cerebrospinal fever, which 
can be so variable in its pathogenesis, so inconstant in its laboratory 
findings, and so protean in its clinical manifestations might well 
be influenced by a head injury. 

In fact, it has not been long since the teachings of Westenhoeffer”® 
have lost caste. While admitting a dual pathway, hematogenous 
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and lymphatic, of infection for the meninges, Westenhoeffer felt 
that the causative bacteria travelled directly from the nasopharynx 
and accessory sinuses along the nerves and lymph channels. 
Netter was one of the first to appreciate the importance of the 
hematogenous route in meningitis. He produced a localization 
of pneumococci, given intrapulmonically to animals, by cauteri- 
zation of the meninges after trephine. Since Elser and Huntoon?’ 
indicated that the weight of evidence up to that time (1909) pointed 
to the hematogenous origin of meningococcic meningitis, the idea 
of direct extension from the upper respiratory passages has lost 
considerable support, and the present conception that the meningo- 
cocci are borne to the meninges through the blood stream is generally 
admitted. 

“qually interesting and significant are the experimental findings 
of Weed, Wegeforth, Ayer and Felton,?* who produced a meningitis 
in cats, by releasing the cerebrospinal fluid by means of occipito- 
atlantoid or lumbar puncture after an artificial bacteriemia, using 
B. lactis aérogenes, and later B. pyocyaneus, and B. paratyphosus 
B. as well as Streptococcus in rabbits. Full advantage was taken 
of these observations by Wegeforth and Latham,” who felt that 
lumbar puncture was directly responsible for the production of 
5 human cases of meningitis (2 due to pneumococcus and 3 to 
meningococcus) in individuals who were harboring these organisms 
in their blood streams. They believed that the localization of the 
microérganisms on the meninges depended in part on physical 
factors involving the distribution of pressure relations within the 
cranial cavity. 

In this regard mention should be made of those instances of 
“serous meningitis” which occasionally follow head injuries or 
lumbar punctures and in which the excitant would appear to be 
purely a mechanical irritation. Lemon*® reports 2 such cases 
following trauma to the head, both of which recovered after decom- 
pression. It is not difficult to conceive that, if organisms had 
been circulating in the blood current of the cases when the meningeal 
changes were occurring, a purulent meningitis might have resulted. 
Further evidence that mechanical influences may predispose to a 
localization of bacteria on the meninges can be found in the case, 
as described by Tantzen,** in which a woman, aged forty-seven 
years, developed a meningococcic meningitis within four days, 
following an attack of cerebral hemorrhage, occasioning an apopletic 
seizure. 

With these facts at hand, it would seem highly probably that, 
in many of the reported cases, including our own, the factors 
attendant upon the altered pressure relationships within the 
‘alvarium, as suggested by the experimental evidence of several 
investigators, predisposed to the localization of the microérganisms 
on the meninges—even if the disturbed relations were produced 
in different ways. 
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It is our belief that, in the case herein reported, the meningococci 
entered the vascular system through a rent in the nasopharyngeal 
mucosa, which was caused by the injury and indicated, clinically, 
by epistaxis; that, owing to the disturbed intracranial conditions, 
resulting from the same injury, the meningococci found a favorable 
pabulum for proliferation on the meninges, by virtue not only of 
their inherent qualities but also of a resultant locus minoris resis- 
tentie, and that, in the present status of our knowledge of the 
subject, the wonder is not that these cases do occur, but that they 
are not encountered more frequently. 

Conclusions. An instance of meningococcic meningitis with 
recovery occurring in a boy of twelve and beginning within thirty 
hours after an injury to the head, producing commotio cerebri and 
probably minute lacerations of the brain and rupture of intracranial 
capillaries, is reported. 

While it is possible that the occurrence of the meningitis and the 
trauma were coincidental, nevertheless the evidence indicates that 
the injury predisposed to the meningeal localization of the bacteria, 
which could have gained entrance readily to the blood stream 
through the injured nasopharyngeal lining, from whence they were 
carried, hematogenously, within a skull where the pressure relations 
had been disturbed, where a locus minoris resistentie had been 
produced, and where rupture of capillaries, in all probability, had 
occurred. 

The case is analogous, in many ways, to both the experimental 
findings and clinical observations of others. 

With the incompleteness in the chain of evidence, this case, 
even if our interpretation is correct, does not contribute materially 
to our knowledge of the epidemiology of sporadic cases of cerebrospi- 
nal meningitis, but it should serve as a text to admonish alertness 
in observing head injuries carefully with the idea of early recog- 
nition of a possible meningococcis meningitis. 

We acknowledge with gratitude our indebtedness to Dr. H. H. 
Donaldson and F. H. Rimer for the clinical records and to Dr. A. 
G. Sanblad for the translation of the article by Lindstrom. 
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THE PULMONARY SEGMENT REFLEXES. 


By Jesse G. M. Buttowa, M.D., 


NEW YORK. 


(From the Medical Services of the Riverside, Harlem and Willard Parker Hospitals.) 


Henry Heap and MAcKENzIE were the first to describe the seg- 
mental reference of pain in visceral disease. Pottenger has empha- 
sized the importance of trophic changes and hyperalgesia in tuber- 
culosis of the lungs. Head believed that he could determine the 
location of the lesion in the lung from the area of hyperalgesia. 
Pottenger, from the special character of his material, which usually 
has the apices of the lungs affected, attributed the reflexes to toxins 
from underlying lesions affecting the nerves. 

In the strictest sense segment reflexes involve more than seg- 
ments of the spinal cord, as they are in part conditioned by impulses 
from the brain. This is beautifully illustrated by a hemiplegic 
patient with asthma. During attacks of asthma there is less hyper- 
algesia and muscle tonus on the paralyzed side; on that side the 
expiratory excursions are wider and the physical signs are less 
intense. In the absence of asthma, respiratory excursions are less 
on the paralyzed side, as is usual. Disturbances of breathing and 
of other motor functions, have frequently been noticed as a sequel 
of encephalitis lethargica. Inspiration and expiration are unco- 
ordinated so that tonic or clonic contractions of either inspiratory 
or expiratory group of muscles result. Sometimes this causes 
grotesque contortion. That the regulation of muscle tonus is a 
midbrain function has been shown by Sherrington and by Magnus 
and De Kleijn. Recently Pike and Coombs have reviewed the 
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evidence on this point. Midbrain pressure is associated with 
stertorous breathing as a manifestation of increased inspiratory tone. 
These reflexes are designated segment reflexes because the peripheral 
response has a segmental distribution corresponding to the embry- 
onic segmental origin of the organs involved. The afferent pathway 
is through sympathetic fibers in the vagus and the phrenic nerves. 

We have not found segment reflexes as the result of high fever, 
as Head believed, unless it resulted from distention of an organ in 
consequence of congestion. We did not find it in a large number of 
cases of typhoid or scarlet fever examined, unless there was also 
distensile pressure in a viscus, as revealed by other physical signs. 

It has been shown that distention in a viscus is reflected into the 
dermatome and myotome of the corresponding segment level and may 
spread to adjacent segments. The primitive reflex was probably in 
response to a bolus of food in the alimentary tube or to a mass of 
blood in the vascular tube. It is protopathic and is manifested by 
hyperalgesia, hyperthermesthesia, increased pilosensory irritability 
and increased muscle tone. The nodal character of the spinal dis- 
tribution is clearly indicated, in the hyperalgesic area, by the reac- 
tion to stimulation as the margin of each segment is passed. 

We have tested hyperalgesia by Mackenzie’s method of dragging 
a sharp steel pin over the skin. The edges of the hyperalgesic zones 
in acute disease are found quite definitely and the patients complain 
of cutting or burning sensations and wince. At times we have used 
a weighted rod with a sharp point so as to eliminate the possibility 
of varying pressure.* We have tested the patient without looking 
at the areas and asked an assistant to mark them. The constancy 
of the locations has been definite. 

Hyperthermesthesia has been elicited with test tubes containing 
water heated to 45° C., or cooled below 10° C. Increased muscle 


*The author also employs this simple algesiometer designed by Edmund Bat- 
chelder. The tension of the piano-wire spring secures equal pressure because any 
change is indicated on the dial. 
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tone was elicited by pressure and revealed. by tenderness, posture 
or displacement of viscera, as in the case of the diaphragm and also 
by changes in vital capacity. Atrophy of muscle from excessive 
tone is another evidence of these changes. 

In pulmonary disease there are two distinct groups of segments 
involved. The cephalad group extends from the third cervical to 
the second thoracic, thus including the upper extremity. The 
caudad group consists of and usually involves the seventh thoracic 
and adjacent segments. At times the entire segment is not involved 
but only a maximum area as described by Head. Usually there are 
coincident sensory, muscular and trophic disturbances which may 
be equally involved, though this is not always the case. At times 
the intensity of the cutaneous reaction has been disproportionately 
large, or disproportionately small compared with the muscular 
disturbance from the corresponding segment. 

The peripheral segmental reference has an embryonic basis. The 
lung is the only organ in the body whose vessels arise from a distant 
anlage, which is separated by a number of somites from the point 
where the viscus itself takes origin. This unique embryonic plan 
gives rise to a number of distinctive clinical correlations. 

The cephalad representation corresponds to the development of 
the lung bud which becomes the visceral portion of the lung. In 
the fourth or fifth week of embryonic life (5 mm. embryo) the lung 
bud appears as an outgrowth on the anterior surface of the gut, at 
the level of the third cervical segment, which corresponds with the 
sixth somite. At this time the heart is in the neck and is still a 
branchial organ. The diaphragm, which at this time consists solely 
of the transverse septum, has not travelled into the abdomen to its 
ultimate site, dragging the phrenic nerves with it as it progresses. 
The migration of the diaphragm downward, may be traced in em- 
bryos of increasing length, until in time, the heart occupies its 
ultimate position in the thorax. The septum transversum, having 
traversed the thorax, finally approaches the eighth thoracic vertebra. 
The lung buds develop laterally to the heart, but mesial to the 
primitive pleuras, which have not yet become separated from the 
peritoneal ccelom. 

It was formerly taught that the pulmonary artery was an out- 
growth from the sixth dorso-ventral aortic arch and accompanied 
the lung bud in its downward migration. Until recently it was 
believed that there was no embryonic plan for the development of 
the vascular system, but that vessels followed organs as the need 
for them arose. That view is no longer entertained by anatomists, 
who have found that a phyletic plan underlies the growth of veins 
and arteries, just as it does for the nervous system. Huntington 
and also Brown have recently shown that the pulmonary vascular 
bed develops from the post-branchial plexus into which the pul- 
monary bud advances. The post-branchial plexus represents aortic 
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arches lying caudad to the sixth, which do not persist in higher 
mammalian forms.* This vascular bed, formed from these primitive 
arches, is a relic of some primitive vertebral type in which the entire 
gut participated in respiratory exchange. In the 7 mm. embryo 
the post-branchial plexus joins the sixth aortic arch, thus ultimately 
reaching the heart. The observed anomalies in the anatomy of 
the pulmonary arteries and veins support this view of their embry- 
onic derivation. This caudad origin of the pulmonary vascular bed 
accounts for the lower thoracic segment representation from the 
lung. It is obviously vascular and I have so designated it. 

We have then, two groups of pulmonary segment reflexes, a 
cephalad or visceral and a caudad or vascular group. 

The spinal dermatomes or Head zones are frequently illustrated ; 
tabulations of the myotomes are less well known but are given by 
Bing in his compendium. The location and involvement of the 
vascular and the visceral areas postulated, are readily grasped from 
such diagrams. It is apparent that muscles involved in ordinary 
diaphragmatic respiration rise from the third cervical segment and 
also that the intercostal muscles and the other muscles involved in 
thoracic breathing, arise from the seventh thoracic, as well as adja- 
cent segments. The so-called accessory muscles of respiration are 
innervated by the same segments as are involved in the heightened 
cutaneous sensibility. The sternomastoid muscles are supplied by 
the spinal accessory nerves, which have a cervical origin extending 
to the seventh segment. 

It is noteworthy that both visceral and vascular segment groups 
innervate muscles of inspiration. The expiratory muscles are inner- 
vated by a segment group which is still more caudad. 

The visceral origin of the cephalad group of reflexes is shown by 
their appearance simultaneously with lesions of the lung, as in 
bronchitis, pneumonia, either lobar or lobular, tuberculosis, and in 
laryngeal or bronchial diphtheria. 

The vascular or caudad reflex may disappear or appear indepen- 
dently under certain conditions, as in asthma. Depending upon 
whether the visceral or the vascular reflexes predominate, we obtain 
a cephalad or caudad type of emphysema. Tendeloo pictured these 
two types of pulmonary emphysema, but did not explain their 
mechanism. The cephalad or visceral group may be present in the 
absence of the vascular group, in diphtheria, involving the trachea or 
bronchi and in membranous bronchitis, in abscess of the lung after 
great emaciation and in pulmonary tuberculosis with wasting. 

Several other groups of cases offer clinical evidence in favor of 
the view that the seventh thoracic segment represents the vessels 
of the lungs and that hyperalgesia and increased muscle tone appear 
as a result of distensile pressure in the pulmonary vascular bed. 


*Plate reproduced from the Anatomical Record by the courtesy of Professor 
George 8. Huntington. 
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When there is passive congestion of the lungs, there is always present 
seventh thoracic hyperalgesia, which disappears when the congestion 
is relieved. This relief of distensile pressure may follow reduction 
of the blood mass, as the result of bleeding, or the reduction of the 
fluid intake, as by a Karell diet, or as the result of improvement in 
the peripheral and pulmonary circulation from rest in bed and the 
administration of digitalis. Coincident with the improvement, 
there is also a diminution of the muscle spasm of the segments 
involved. This is manifested among other ways, by the increase in 
vital capacity. Peabody and the Harvard school especially, have 
measured the latter phenomenon. 

As the result of depletion of the blood mass, the segment tone 
diminishes, as | have been able to demonstrate in the donor, graph- 
ically, during a transfusion. In a group of adult measles cases 
observed from the beginning to the end of the attack, at Willard 
Parker Hospital, hyperalgesia involving the cephalad and the caudad 
group of segments appeared and again disappeared with the clearing 
of the pulmonary congestion and bronchitis. As the result of the 
marked loss in body mass during measles, the vascular hyperalgesia, 
in cases uncomplicated by pneumonia, usually disappears before 
the visceral segments have cleared up. In pneumonias the visceral 
and vascular zones are very prominent and come on coincidently 
with the onset of the pulmonary lesion. In influenzal pneumonia 
there is marked congestion, so that the reactions from the vascular or 
caudad segments predominate. Due to congestion there is marked 
inelasticity of the lungs; in the presence of resulting intense reflex 
spasm, a characteristic emphysema of their margins and occasionally 
rupture of the lungs there, may occur. 

Another group of cases which is especially instructive are the acute 
asthmatics. In these patients the onset of the typical attack is 
coincident with the development of marked vascular hyperalgesia 
and marked increase in tone of the muscles innervated from the 
‘audad segments, as shown by the very great diminution of vital 
‘apacity. The hyperalgesia and the muscle spasm disappear about 
six minutes after the hypodermic administration of adrenalin. It 
may also disappear with benzyl benzoate, or a dose of morphine 
and atropine. Patients having asthma, associated with bronchitis 
show hyperalgesia and spasm of the visceral segments as well. These 
are unaffected by adrenalin. This reflex disappears with the healing 
of the lesion. 

Let me narrate my observations on a patient who is subject to 
three different types of asthma. J. L. is aged twenty-one years. 
Since he was ten he has suffered from egg sensitization, with result- 
ant acute attacks of asthma. For two years he has also suffered 
from attacks which are due to ethmoidal infection, with consequent 
bronchitis. In November, 1920, he came to me with an attack 
which was induced by eating ice cream containing egg. At that 
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time hyperalgesia was limited to the seventh thoracic segment, or 
solely vascular. His vital capacity during the attack was 996 cc per 
meter of surface. Six minutes after the hypodermic administra- 
tion of 10 minims of adrenalin, the hyperalgesia disappeared and his 
vital capacity was increased to 2160 ec. After this administration 
of adrenalin, hyperalgesia involving the ninth thoracic segment 
appeared, Ina recent attack, on October 20, due to an infection of 
the head and chest, there was marked hyperalgesia of the third and 
fourth segments and also of the seventh and ninth segments. Before 
adrenalin was administered his vital capacity was 2225 ce-per meter 
of surface. After administering adrenalin the seventh thoracic 
segment hyperalgesia disappeared and his vital capacity became 
2640 cc per meter of surface. The visceral hyperalgesia was unaf- 
fected. On November 5, after treatment with vaccines, all the 
hyperalgias had disappeared and his vital capacity had increased to 
upward of 3000 ce. The change in the shape of this patient's chest 
during and after an attack is striking. Another type of attack also 
associated with bronchitis occurred on December 30. There was 
tightness of the chest and apparently this occurred without inspira- 
tory muscular spasm because the chest was not expanded. Hyper- 
algesia was marked over the third and fourth cervical segments. 
There was no seventh thoracic hyperalgesia. Both inspiration and 
expiration were difficult. The vital capacity was 1560 cc per meter 
of surface, before adrenalin and 3209 cc six minutes after } cc of 
1:1000 solution had been given hypodermically. In this case the 
bronchial muscles were relaxed by the drug and expansion of the 
lungs permitted. When the adrenalin effect wore off, benzyl ben- 
zoate was efficient in maintaining an expansile condition of the 
viscus. 

The mechanism of the action of adrenalin in asthma is thought to 
be due to a specific relaxation of the bronchial muscles when they 
are contracted. In this connection it may be remarked that the 
contraction of the bronchial muscle is not sufficient to impede the 
exit of air, as is frequently believed. It certainly could not ampede 
the exit of air, without impeding its entrance as well. Their con- 
traction does, however, definitely interfere with the ability of the 
bronchial tree to be stretched. 

In ordinary respiration the alveolar capillaries form a very tortu- 
ous network projecting into the alveoli. During expiration the 
tortuosity of the capillaries is increased. In inspiration the capil- 
laries become straightened. In extreme inspiration the capillaries 
are thinned and compressed. Tendeloo has shown that the resist- 
ance to fluid flow through tortuous capillaries is greater than through 
straight capillary tubes of the same diameter. When the capillaries 
are compressed the resistance increases with the narrowing. As the 
result of expiration the more tortuous condition of the capillaries 
causes increased resistance and reflexly increases the tonus of the 
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muscles innervated by the segment which is stimulated. In deep 
inspiration the resistance is increased because the capillaries, though 
straight, are more tenuous (Fig. 1). With each increment in the 
resistance, there is an increase in the reflex inspiratory tonus, until 
the tonic spasm becomes extreme. Relief is obtained either as the 
result of carbon dioxide accumulation, by which the activity of the 
centers is depressed, or by therapy directed either against the spasm 
of the bronchi, the blood stasis or the reflex irritability. Release of 
the spasm of the bronchi permits a more general expansion of the 
lung, with less tension in the alveolar portion. The improved cir- 
culation brings about diminution of the lung volume, because, as 
stated, there is diminished reflex spasm with decrease of pulmonary 
vascular tension. 


Fig. 1 
Expiration. Inspiration Deep inspiration 
average emphysema. 


After great exertion, as from running, there is a diminution of 
vital capacity and pain in the sides, but no bronchial spasm. This 
physiological congestion accounts for increased vital capacity fol- 
lowing exercise. The increased inspiratory muscle tone is a con- 
servative mechanism, for when the chest is expanded it accommodates 
more blood and allows a greater intake of air, with a small muscular 
contraction. 

The absolute increase in capacity is due to the fact that the con- 
tent of a cube increases more with the identical increment when the 
original radius is larger (lig. 2). 

Manwaring in experiments on lungs excised from guinea-pigs 
showed that the flow of antigen-contaiming perfusion fluid was 
promptly arrested by a change in the capillary endothelium. The 
two following cases show the application of this to human pathology. 
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A leper at Riverside Hospital was twice transfused. Each time 
after giving about 600 cc of blood, there was a gradual increasing 
inspiratory spasm, with expiratory distress. In short there was 
acute asthma. There was also urticaria. During this attack there 
was seventh thoracic hyperalgesia. The attack was terminated by 
the hypodermic adminstration of adrenalin. Of course, a factor 
in this case is the sudden increase of blood mass. The respirations 
of the patient became deeper and the base line was raised on the 
pneumographic tracing. In the donor’s tracing respiration became 
more and more shallow. 

I have had the unfortunate opportunity of examining the lungs 
in a tragic case of human anaphylaxis which I witnessed. A young 
sailor, G., was admitted to the Willard Parker Hospital with influ- 
enza and developed pneumonia, which may have resulted in in- 
creased irritability of his pulmonary vessels. Later he developed 


Fia. 2 
riem. —reem. = 44 em. — = 64 ce — 27 ce = 37 cc 
—r? = 63cm. — 5'em. = 216 ce — 125 ce = 91 ce 
With the identical increase of 1 cm. in the radius, the increase of cubic capacity is 
disproportionately greater, the longer the original radius. 


a cerebrospinal meningitis, which was treated with intraspinal 
injections of serum. Periodic attacks of fever with chills, as well 
as symptoms of cord pressure and marked emaciation developed. 
It was thought that there was a walled off focus in the meninges 
which might be inaccessible to the blood stream. The order to 
desensitize the patient preliminary to the slow intravenous injection 
of serum, was disregarded and after 100 cc of diluted serum had been 
injected within the period of ten minutes the patient suddenly took 
a deep breath, cried, “My head!’”, and died with his chest in deep 
inspiration. An autopsy revealed several walled off meningitic 
foci. Most interesting was the condition of the lungs, which were 
emphysematous at the periphery and liver-like from congestion in 
the center. The right ventricle was markedly dilated. 

Michael Grossman of Vienna showed that in animals there was 
marked diminution of the expansibility of the lung, with diminished 
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vital capacity, both after the injection of defibrinated blood and 
after pulmonary congestion induced by muscarin. 

It has frequently been observed in the emergency room at Harlem 
Hospital, that asthmatic patients object to the administration of 
atropine on the ground that it causes them to be thirsty and the 
resultant increased fluid intake causes a prompt recurrence of their 
attacks. Attacks of dyspnea, asthmatic in character, may be 
induced in some subjects, as nephritics, by the intake of more fluid 
than can be tolerated. Such attacks often occur after hearty meals. 

Injected specimens of an emphysematous (Fig. 3) and a normal 
lung show the very marked diminution in the arterial bed in the 
former, 


: 


Fig. 3.—Roentgenograms of lungs injected through pulmonary artery with barium 
gelatine mixture. Left, normal; right, emphysematous. Note increased length 
and relative narrowing of arteries. (Kindness of Dr. Louis Gross, Montreal.) 


It is pertinent to inquire what clinical evidence is offered to sup- 
port the view that what we have termed the vascular dermatomes 
and myotomes, correspond to the pulmonary vascular bed, rather 
than to the distention of the right ventricle or auricle. The distri- 
bution of the hyperalgesia and spasm is homolateral to the side of 
the lesion, as has been observed in pneumonia and in pulmonary 
abcess. When the hyperalgesia and spasm are bilateral it is more 
intense and involves more segments on the side of the lesion. Small 
lesions apparently insufficient to induce general rise in pulmonary 
pressure may produce a segment reflex. If the reflex came from the 
pulmonary artery ring it would be referred to the second dorsal 
segment as in the case of the aorta, because this portion of the 
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pulmonary artery, like the aorta, arises from the division of the conus 
arteriosus, the most cephalad portion of the primitive heart. The 
auricles and ventricles arise from the primitive auricles and ventri- 
cles and are represented on the chest by the fourth and sixth 
thoracic segments. The ventricular reference was manifest in a 
case of lung abscess to be mentioned. 

The primitive sinus venosus which has a low-lying segment repre- 
sentation, is included in the right auricle and would be unaffected 
by pulmonary congestion. The ducts of Cuvier, originally below 
the diaphragm, enter the sinus venosus. Organs arising caudad to 
these veins remain subdiaphragmatic and their segmental representa- 
tion is the eighth thoracic and below, though the veins themselves 
enter the chest. 

A patient with a lung abscess in the right lower lobe, subsequent 
to an ambulatory pneumonia, showed hyperalgesia limited to the 
typical visceral and vascular areas, excepting during attacks of 
increased toxemia, with physical signs of impaired heart action. At 
such times he showed in addition, fourth thoracic segment hyper- 
algesia. 

The view that the cephalad segments represent the visceral dis- 
tention is clinically supported by the following observations: 

Several children old enough to give intelligent answers, in whom 
there was a diphtheritic membrane, involving the larynx, trachea or 
bronchi, were observed. In these patients there is at first very 
little inflammatory reaction, which diminishes promptly after the 
administration of antitoxin. In them a pure visceral distribution 
of the hyperalgesia occurred and an increase in the tonus of the 
muscles innervated by the cephalad group of segments was main- 
tained. 

Recently at the Harlem Hospital | had the opportunity of observ- 
ing an undernourished woman who entered with the diagnosis of 
pneumonia and who had classical physical signs. There was a 
marked increase in the tonus of the muscles of the upper part of the 
chest. The morning following the expectoration of membranous 
casts from her trachea and bronchi, she did not show any hyper- 
algesia of the seventh thoracic segments. There was marked hyper- 
algesia of the cervical group of segments. A culture from her 
trachea showed diphtheroid organisms and pneumococci. Thick- 
ening of the trachea and bronchi was visible in the roentgenograph. 

Another group of patients are those in whom the vascular areas 
disappear by reason of the diminution of the blood mass. A patient 
with abscess of the lung had a left lower lobe pneumonia, Type I, for 
which he received serum. During this time he showed marked 
visceral and vascular hyperalgesia, with tonic fixation of the chest 
in partial inspiration. Subsequently he developed a typical abscess 
of the lung with classical physical signs and radiographic findings. 
A number of times the abscess emptied itself spontaneously; after 
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each emptying the hyperalgesia and pain in the neck, previously 
severe, disappeared. A vascular zone was absent during this entire 
period. ‘This man had lost, by reason of his septic sweats, upward 
of 40 pounds. Finally he was examined bronchoscopically and 
pheumococcus serum was injected into the cavity. The patient 
then recovered and when last seen there was no hyperalgesia 
whatsoever and he had regained his former weight. 

It is proper to inquire what can be learned by a study of the vis- 
ceral and vascular groups of pulmonary reflexes. In upward of 
100 patients suffering from pneumonia, the hyperalgesia and muscle 
spasm was most marked and extensive on the side homolateral with 
the lesion. It was impossible from a study of the reflexes, to deter- 
mine what lobe of the lung was involved. The extent of the lesion 
did not correspond with the intensity or the extent of distribution 
of the hyperalgesic zones. This seems rather to be an expression 
of the amount of irritation and of the irritability of the nervous 
system. A very small lesion may show a very marked or extensive 
hyperalgesia and spasm. A very extensive one may show very 
slight hyperalgesia and very slight increase of muscle tonus. 

A colored longshoreman had a typical lobar pneumonia with 
very slight hyperalgesia and practically no limitation of the respira- 
tory excursion. He came to the Hospital because he felt dizzy 
rather than because of any respiratory symptom. 

In advanced pulmonary tuberculosis the vascular segments are 
usually not irritated because of the emaciation, and consequent 
relative diminution of pulmonary congestion. 

With the disappearance of the irritating lesion, the hyperalgesia 
and muscle spasm disappear. They disappear before the lesion, 
only when the nervous system is overwhelmed. A boy, aged seven- 
teen years, had pneumonia last spring. The hyperalgesia and muscle 
spasm have not disappeared though other gross physical signs are 
absent. The fluoroscope, however, still indicates the location of 
the lesion. 

A woman, aged sixty-six years, had a pneumonia five years ago 
with marked hyperalgesia, which persisted for months. At present 
there are neither hyperalgesia nor other physical signs. 

Frequently at Harlem Hospital we have been able to note in 
pheumonia patients the disappearance of the physical signs syn- 
chronously with the disappearance of the hyperalgesia. 

Summary. ‘The pulmonary bud springs from the anterior esopha- 
geal wall and grows into the post-branchial plexus; a separate visceral 
and vascular segment representation results and is of semeiological 


importance. 
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CARDIODYNAMICS OF ARTERIAL HYPERTENSION. 


By Artruur R. M.D., 


PROFESSOR OF MEDICINE, UNIVERSITY OF ILLINOIS MEDICAL COLLEGE; ATTENDING 
PHYSICIAN, ST. LUKE'S HOSPITAL, CHICAGO. 


One thing common to the entire group of individuals with 
persistent elevation of blood-pressure consists of certain mechanico- 
pathological changes in the heart and arteries. These alterations 
do not vary with the individual case except in degree, and it is 
largely their effects upon the comfort and welfare of the patient 
that characterize the clinical course of arterial hypertension. 
The accuracy of our understanding of circulatory dynamics deter- 
mines in large measure the correctness of our efforts at therapeutic 
control and of the conclusions we ultimately arrive at as to 
prognosis. 

The general biological law of action and reaction within the 
body is strikingly illustrated in hemodynamics. The problem of 
circulating the blood appears to be, so far as the heart is con- 
cerned, a purely mechanical one. It has to negotiate by force 
the sum of the resistances— passive and active—opposed in and by 
the vascular channels so as to overcome the inertia of the con- 
tained blood mass. It is obvious that the heart could not long 
successfully function as a mechanism without the interposition of 
resistance in the circulation to take up and utilize its energy. 
With certain minor reservations, resistance in the vascular circuit 
and blood-pressure may be considered as the same thing, and 
practically all physiological vartations in arterial and capillary 
pressures are to be looked upon as constituting the normal mech- 
anism for securing the proper distribution of blood to the various 
organs and tissues of the body. The constantly varying needs 
of the body are met by equally varying adjustments in the circu- 
lation which are effected by vasomotor control. Vasomotor tonus, 
as it is manifested in the capillary and precapillary beds, is the 
agency whereby resistance is thrown into the circuit, regulating 
thereby the degree of inertia which the heart has to overcome 
to maintain an effective circulation. Without this interplay of 
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resistance and force, life and normal physical activities could not 
go on. In conditions of shock and collapse, the relaxed and tone- 
less bloodvessels reduce resistance to so low a point that the 
unopposed heart pump is unable to beat up a_ blood-pressure 
sufficient to meet physiological requirements. 

This opposition, as between vascular circuit and heart demanded 
by a normal physiology, becomes, in certain conditions and as a 
result of certain imperfectly understood factors, greatly exagger- 
ated, and we have in consequence a circulatory vicious circle 
which, if not relieved, becomes in time a source of the greatest 
peril to the entire mechanism. In this state, which we designate 
“arterial hypertension,” the heart and arteries appear to be in 
conflict. As the vascular resistance rises, the heart power increases 
and so the contest rages under some morbid stimulation until one 
or the other is victor—either the valiant heart becomes exhausted 
or a breach is made in the circuit. 

The velocity and tension (pressure) in the arterial system are 
dependent upon the energy (power) of the heart and the resistance 
in the peripheral vascular channels. If the energy of the heart 
increases, the peripheral resistance remaining constant, both ten- 
sion and velocity become greater. Should, however, resistance 
increase at the same time as the heart’s energy, the tension will 
rise in the arterial system and velocity of blood flow vary accord- 
ing as the peripheral or cardiac factor is in excess. This is the 
reciprocal interplay so long as certain bounds are not passed and 
the heart muscle is competent. 

There is comparatively small reservoir capacity in the arteries. 
Such as there is depends upon the elastic stretch of the arterial 
walls. Their maximum extensibility lies slightly above the usual 
systolic pressure in health (Schiifer). At that point the arteries 
are able to receive a relatively large amount of blood from the 
heart without undue increase of tension. Above that limit the 
cubic enlargement of the arteries is less and less with each fresh 
increment from the ventricle until they become rigid and taut, 
or, yielding to pressure, undergo dilatation. The arteries now 
having received their maximum load, further increase must be 
taken care of either by back pressure upon the heart or by increased 
escape through the capillary network. Very high pressure in 
this way tends to increase the amount of residual blood in the 
ventricle and thereby to place the heart pump at a disadvantage. 
In health this effect is prevented by automatic stimulation of the 
cardiac depressor nerve, thus slowing the heart, and by lowering 
of vascular tonus through the intervention of centers in the medulla. 
Thus, the strain is eased up and conditions gradually become 
readjusted. In certain pathological states characterized by con- 
tinuous high blood-pressure, this regulatory mechanism is insuffi- 
cient to meet the needs of the situation, and pressure remaining 
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high, the heart must take up the burden. Furthermore, in per- 
sistent hypertension, it is likely that the factor of stretch or 
elasticity of the great arterial trunks, which normally aids in taking 
up increments of pressure, soon becomes seriously impaired so that 
hypertension of any duration is possible only by virtue of com- 
pensatory cardiac hypertrophy. The heart muscle fortunately 
possesses the capacity to grow, within limits, in proportion to 
the work demanded of it. This is the law of compensatory hyper- 
trophy common to all hollow muscular viscera. This protective 
endowment implying when operative, an adequate cardiac reserve, 
is always salutary so far as the circulation is concerned, and only 
when this reserve becomes exhausted will circulatory failure super- 
vene. Cardiac potential may suffice for long periods with little 
appreciable embarrassment, but in general in the course of time 
with persistence of overstrain it becomes exhausted. Up to this 
point, hypertrophy has saved the situation. Dilatation now will 
render the ventricle unable to empty itself sufficiently, and the 
blood will tend to accumulate within its cavity. The left, auricle 
will now have to take up the circulatory slack with slowing in 
the pulmonary circuit, right heart insufficiency and general venous 
stasis following in sequence. Aside from fatigue of and molecular 
degenerative changes in the heart fiber, persistent hypertension 
appears to be a direct excitant of changes in the arterial walls, 
so that in time the arteries become tortuous and relaxed, consti- 
tuting what Norris has called a break in vascular compensation. 
This fibrous sclerosis of the arteries, by causing them to lose much 
of their elasticity, may necessitate as a consequence a greater 
blood volume in order to supply the organs and tissues with their 
proper quota. This throws still greater strain upon the heart, 
adding to the already heavy burdens of that organ. 

The hypertrophied heart of high blood-pressure is then a power- 
fully acting organ, valiantly striving to overcome the obstacles 
which interpose in the path of the blood stream. However ade- 
quately it may appear to meet this demand upon its powers, it 
is nevertheless foredoomed to failure, for its very increase in size 
and energy implies inroads on its reserve, and, moreover, it seems 
unlikely that the coronary circulation increases in adequate ratio 
to its augmented nutritive needs. To designate the sthenic 
powerful heart of high blood-pressure as a degenerated or sclerotic 
organ, or as being the seat of “chronic myocarditis,” as is often 
done, is, however, to misunderstand the vital mechanism at work. 
It is more potentially than actually diseased and what pathology 
may later develop in the stage of exhaustion represents the accu- 
mulated effects of fatigue and nutritive ischemia. 

During the stage of adequate cardiac compensation, the circu- 
lation, to all appearances, is carried on normally In the main, 
the elevated blood-pressure may,be considered as evidence of 
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relatively normal heart power and normal blood flow. Yet, we 
must not assume that volume blood flow runs proportional to 
blood-pressure, inasmuch as the factor of peripheral resistance 
must be taken into account. Neither is it correct to infer that 
an abnormally high blood-pressure constitutes an indication of 
normal cardiac power, for, as Norris rightly emphasizes, the last 
ounce of reserve power of the heart may be put forth in main- 
taining this very pressure and the heart muscle be at the point 
of failure notwithstanding a pressure above normal. In the end, 
the arterial pressure must drop when ventricular failure super- 
venes. Decline in pressure from dilatation affects mainly the 
systolic end of the blood-pressure formula, diastolic pressure 
showing less decrease, or even“in certain cases becoming somewhat 
augmented. In either case there results a reduction in pulse- 
pressure, signifying loss of driving power from the heart and slow- 
ing down of the mass movement of the blood. The fall in sys- 
tolic pressure is rarely abrupt—perhaps only in the occasional 
instance of acute cardiac dilatation following severe overstrain or 
infection, or when terminal collapse occurs when a further sudden 
antemortem decline ushers in the end. Even with the signs of 
failing circulation—edema, visceral stasis, serous dropsy—present 
throughout the body, the blood-pressure may still remain con- 
siderably above. the normal. Indeed, it may be said that there 
are no definite rules whereby we are altogether safe in judging 
_ the import of either a rise or fall of blood-pressure. In patients 
seriously embarrassed, a rise of blood-pressure may denote a 
restoration of compensation and general improvement, whereas 
in certain other cases it may be unfavorable, implying the advent 
of uremia. On the other hand, a fall in pressure may be a favor- 
able indication, signifying a lessened toxemia and diminished 
peripheral constriction. High blood-pressure is consequently not 
necessarily an index of good circulation, nor is a lowering pressure 
a sign of poor circulation. The claim that arterial hypertension 
is a conservative mechanism rendered necessary to maintain an 
effective working of the organs, especially of the kidneys, does not 
receive striking confirmation from clinical experience, for many 
patients appear to profit greatly and suffer no decline in elimina- 
tion when a high blood-pressure is lowered by effective treatment. 
To place implicit trust in instrumental readings as an index of 
progress or prognosis in any given case is to invite error and mis- 
understanding. The patient’s general condition and comfort, his 
range of efficiency, the presence or absence of well-attested signs 
of circulatory embarrassment constitute a better basis for prog- 
nosis than any information procurable from blood-pressure readings 
alone. 

Heart failure in arterial hypertension is encountered in one of 
three forms: It may supervene suddenly, either as an acute 
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dilatation following upon severe sudden physical overstrain, or 
during an infection, or the heart may stop abruptly during an 
angina. It is probable that sudden heart arrest is always asso- 
ciated with serious coronary disease. By all means, the most 
frequent clinical development of cardiac failure is a gradual one 
with progressive decline in blood-pressure, venous stasis, second- 
ary renal insufficiency and death from asystole. The period 
covered by these developments may stretch over many weeks or 
months, there being a certain susceptibility to treatment so long 
as the heart muscle is capable of responding to stimulation. Less 
frequent than this form of chronic failure, but still far from rare, 
is circulatory failure by arterial stasis—so-called “high blood- 
pressure stasis.” In this type of cardiac exhaustion, peripheral 
constriction is predominant and the mass movement of the blood 
rendered difficult by the inability of the heart to force the capillary 
narrows. The systolic pressure is often maintained, although 
pulse-pressure suffers from elevation of diastolic pressure. The 
heart beats rapidly with full force, striving with its last ounce of 
energy to secure peripheral outflow, but without success, finally 
succumbing through exhaustion. 

During the sthenic stage of arterial hypertension, while cardiac 
compensation is maintained, the pulse is moderate or slow and 
usually regular in rhythm. Premature contractions may occa- 
sionally alter its beat. The electrocardiogram displays ordinarily 
a normal mechanism often with left ventricular preponderance. 
Such conduction anomalies as may appear in individual cases are 
not sufficiently common to possess especial significance. Auricu- 
lar fibrillation is notably uncommon in the high-pressure heart. 
When it does occur it need not necessarily constitute an immediate 
source of danger, although it unquestionably imposes an additional 
handicap on an already embarrassed heart. Experience shows 
that the heart can for even long periods forego the assistance of 
auricular systole and maintain an efficient circulation, although 
perhaps at a somewhat lower functional level. A perversion of 
normal heart rhythm, known as “gallop rhythm,” is encountered 
with considerable constancy when high-pressure stasis has devel- 
oped. On listening to the heart, a third sound is heard in late 
diastole, changing the rhythmic sequence of sounds from two- 
four to three-four time, imitative of a horse’s gallop. The cause 
of this third sound is still in doubt, but it is supposed to be pro- 
duced by forceful auricular systole. Gallop rhythm possesses 
grave prognostic significance. It is usually associated with alter- 
nating pulse, which has a similar although less immediate unfavor- 
able import. In the presence of both gallop rhythm and alternat- 
ing pulse, the heart-rate is persistently rapid. Continuously rapid 
pulse in high blood-pressure conditions is an unfavorable event, 
signifying, as a rule, the approachsof cardiac breakdown. 
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Attempts have been made to interpret certain factors in blood- 
pressure readings as indicative of heart load and volume output 
and therefrom to deduce, by mathematical computation, degrees 
of cardiac strain and efficiency in terms of prognosis. If this could 
be done with reasonable exactness, it might prove a valuable aid in 
observing the progress of a case. The pulse-pressure has been 
regarded, with certain qualifications, as in index of the cardiac 
output per beat. This appears to be a plain and obvious infer- 
ence if our interpretation of the blood-pressure formula be correct. 
A high pulse-pressure signifying a greater heart load—increased 
output per beat—might reasonably be interpreted as a factor 
making for exhaustion of reserve and earlier failure of potential. 
As a matter of fact, clinical experience does not strikingly confirm 
this assumption, a high pulse-pressure being successfully negotiated 
for long periods by many hearts, so that the rule cannot be applied. 
The claim is also made that heart-rate times pulse-pressure estab- 
lishes mathematically the output per minute—in other words, the 
blood flow from the heart. It is difficult to decide how exact a 
criterion this may prove. It certainly is not true for aortic regurgi- 
tation and certain cases of aortic atheroma, and it probably should 
not be trusted implicitly or be adopted as a rule. 

The existence of patients with persistent high blood-pressure is 
beset with many hazards. Chief among these are cerebral apoplexy, 
kidney insufficiency, angina pectoris and heart failure. Should 
the patient successfully run the gamut of these perils and escape 
death from intercurrent infections and the degenerations, he will 
eventually become actually what he has always been potentially — 
a cardiac invalid. By the time myocardial exhaustion becomes 
apparent, the prolonged effects of vascular overstrain have so 
undermined the integrity of the arteries as to deprive them of a 
large part of their capacity to assist the heart in helping on the 
circulation of the blood. This elastic contractile coéperation from 
the arteries so necessary to the circulation during the heart’s 
diastole can never be restored, so that the heart must bear an 
unfair burden in maintaining mass movement in the circulation. 
Furthermore, although in other forms of cardiopathy, the thera- 
peutic influence of rest may be brought to bear effectively to 
restore the heart’s reserve, success in this direction is never more 
than relative in arterial hypertension. No matter how completely 
physical rest may be enforced, blood-pressure is never reduced to 
normal thereby. The element of cardiac overstrain from high 
peripheral resistance still persists and continuously operates to 
the detriment of the heart fiber. This is not to imply that thera- 
peutic control by rest and other measures of treatment is ineffect- 
ual, but rather that we cannot expect, because of mechanical 
conditions present, the same degree of restoration of function as 
is possible in certain other forms of heart failure. Once cardiac 
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insufficiency has frankly made its appearance in arterial hyper- 
tension the course of events is steadily downward, although the 
end may be long postponed. This emphasizes the importance of 
recognizing the earliest signs of circulatory failure Ordinarily, 
this is not difficult to the attentive observer. Other things being 
equal a change from the deliberate, slow and measured heart- 
rate ordinarily present in high blood-pressure to one persistently 
more rapid than normal signifies the advent of myocardial insuffi- 
ciency. It is a fair assumption that this rapid rhythm is an effort 
on the part of the ventricle to compensate by increase of stroke 
for reduced volume output. Progressive elevation of diastolic 
pressure is to be watched with the greatest concern, and when 
observed the urine and blood nitrogen derivatives should be care- 
fully studied. Decline of systolic pressure, if not attributable to 
therapeutic measures and if associated with increasing subjective 
discomfort, possesses unfavorable significance. Edema, alterna- 
ting pulse, gallop rhythm, nocturnal asthma, Cheyne-Stokes breath- 
ing need no emphasis as to their implication. 

The aim of treatment in this, as in other forms of heart failure, 
must be to conserve the resources of the heart so as to maintain 
an efficient circulation for as long as possible. In treating this 
condition, which may and usually does last for years, extremes 
should be avoided. We should endeavor to accomplish our purpose 
with the minimum restriction of and interference with the general 
activities of the body. Much instruction of the patient will be 
necessary to secure his coéperation in carrying out a policy of 
heart conservation Success or failure hinges largely upon the 
willingness of the patient to accept restrictions, but often failure 
is invited by our own mistakes, through imposing a hygiene which 
is too rigorous. Tact and understanding combined with firmness 
are necessary, for the patient must make friends with his malady 
and learn to live on good terms with it. 

The suggestion has recently been made by Norris that hyper- 
tensive cardiovascular invalids be sent to sanatoria or pther suit- 
ably adapted institutions where, during periods sufficiently long 
to ensure results, they be instructed in a new personal hygiene 
suited to their altered circulatory state. Such a plan might be 
most profitably followed with patients able to command the time 
and means necessary, but their number must, of necessity, prove 
but a small percentage of individuals afflicted with high blood- 
pressure. With most patients, instruction must come from their 
personal physician. 

Time will not permit of our discussing in detail the methods of 
treatment available for the control of high blood-pressure. Dur- 
ing the period of adequate cardiac compensation such measures 
as are advised should be as accurately as possible adjusted to the 
temperament, economic necessities*and environment of the patient, 
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but should always include as a prominent consideration the con- 
servation of heart power, for it is upon that factor that the eventual 
welfare of the patient depends. What may be accomplished in 
this directon can only be brought about by a thorough under- 
standing and codperation between patient and physician, and such 
a relationship is achieved only by instruction of the patient in 
the full detail of personal hygiene. We should in this matter 
seek to duplicate the practice followed in the modern treatment 
of diabetes and tuberculosis. Concentration of attention on the 
instrumental record of the blood-pressure will prove a great mis- 
take. The critera of a good or a poor circulation do not rest in 
degrees of pressure or millimeters of mercury of the sphygmo- 
manometer. 

With the advent of the asthenic stage, or period of cardiac 
insufficiency, active therapeutic control becomes necessary. As 
soon as it is apparent that the heart is yielding to the overload, 
physical rest should be enforced. In no other manner may cardiac 
reserve be restored. During physical relaxaton, pressure declines 
somewhat and cardiac adequacy improves. Combined with rest, 
more careful control of diet and freer elimination become advis- 
able. The state of renal function, which should be determined by 
the methods of blood chemistry and: kidney function testing, 
enters here as an important consideration. After rest has been 
sufficiently enforced, resumption of activity should be gradual and 
under strict supervision. If there exist serious indications of 
‘high pressure stasis, considerable benefit may be secured from 
venesection, provided no contraindication, such as anemia, uremia 
or dropsy, exists. The reduction of pressure, especially diastolic 
pressure resulting from a free abstraction of blood may last for 
several days and may ease the ventricle sufficiently to avert the 
threatened stasis. There is something to be said for the employ- 
ment of venesection as a gradual remedial measure repeatedly 
carried out to a,moderate depletion at appropriate intervals in 
plethoric patients displaying tendency to pressure stasis. Care 
must be exercised not to extract too much blood nor to repeat the 
measure at too frequent intervals, otherwise harmful depletion of 
the blood plasma may result. It is better not to attempt vene- 
section at all in nephritis with nitrogen retention. 

Our last stand in failing heart of hypertension is digitalis. It 
does little good in high-pressure stasis, especially when renal 
inadequacy exists and uremic bodies are accumulating rapidly. 
It may be tried even in these cases, but not with great hope of 
success. In ordinary gradual ventricular failure with progressively 
falling systolic pressure, venous stasis and edema, its action is 
more encouraging. The method of employing digitalis in this 
type of case should be more conservative than in auricular fibrilla- 
tion, for it is not vagus stimulation and slowing of the heart we are 
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after so much as its effect upon myocardial tonus. Thorough 
digitalization is not indicated and had better not be attempted. 
The tonic method of digitalis medication, long ago advocated by 
Balfour, should be the one chosen and, having determined the 
optimum dosage, this should be continued as long as response is 
secured. The failing heart of high blood-pressure working ever 
upon the verge of breakdown cannot be trusted to take care of 
itself without support. 


CONGENITAL MALFORMATIONS OF THE AORTIC AND 
PULMONARY VALVES. 


By J. P. Smonps, M.D., 


CHICAGO, 


(From the Department of Pathology of the Northwestern University Medical 
School, Chicago.) 


CONGENITAL malformations of the aortic and pulmonary valves 
of the heart are not common findings at postmortem examination. 
The malformations found here are either an increase or a decrease 
in the number of cusps forming the valves. In approximately 
2000 postmortem examinations I have encountered 2 instances, 
1 in the aortic and 1 in the pulmonary valve. The frequency of 
malformations of these valves is shown in Table I: 


TABLE I, RELATIVE FREQUENCY OF MALFORMATIONS OF THE AORTIC 
AND PULMONARY VALVES FOUND AT NECROPSY. 


Number Aortic valve. Pulmonary valve. 
necropsies. 2 cusps. 4 cusps. 2 cusps. 4 cusps. 

Simpson!’ . .. . 4,252 5 0 1 
3,600 12 1 3 
5,814 1 1 2 
2,000 1 0 0 
: 15,666 19 2 6 

26 10 


In Babes’s series of 10,000 postmortem examinations he mentions 
only instances of two cusps in the aortic and pulmonary valves. From 
Table I it appears that the most common type of malformation of 
these valves consists of two cusps in the aortic and four cusps in the 
pulmonary valve, each occurring in the proportion of about 1 in 1000 
necropsies. Two cusps in the pulmonary valve are encountered 
1 Jour. Anat. and Physiol., 1899, 32, (N.S. 12), 679. 

2 Beitr. z. path. Anat., 1918, 64, 39. 


3 Zur Kenntnis der Missbildungen des Herzens, Diss., Leipzig, 1909. 
4 Arch. f. path. Anat., 1891, 121, 562. 
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about once in 2500 postmortem examinations; and four cusps in the 
aortic about once in 8000 autopsies. De Vries in Amsterdam found 
the highest percentage of these malformations; namely two cusps in 
the aortic valve once in 300 autopsies; four cusps in the pulmonary 
valve once in 400; two cusps in the pulmonary once in 1200; and 
four cusps in the aortic valve once in 3600. 

An analysis of more than 200 cases of malformation of these valves 
collected from the literature gives a somewhat different impression 
as to the relative frequency of the several types of anomaly. These 
cases are tabulated in Table IT. 


TABLE II, GROUPING OF CASES COLLECTED FROM THE LITERATURE 
OF MALFORMATIONS OF THE AORTIC AND PULMONARY VALVES. 


Number 
Lesions. : of cases. 
Aortic valve: 
2 cusps . 
4 cusps . 
5 cusps . 
Pulmonary valve: 
2 cusps . 
4 cusps . 
5cusps. . 
Aortic and pulmonary v valves: 
2 cusps in each 


2 cusps in aortic valve with pulmonary valve as a ———- with 
small opening . 

3 cusps (one being small and rudimentary) i in each vessel . : 

Aorta and pulmonary not separated, common trunk with 4 cusps 


It would appear from the above Table II that two cusps in the 
pulmonary valve is the most common of these malformations. This 
is due to the fact that this anomaly is so frequently associated with 
other more serious congenital malformations of the heart that a 
much larger number of such cases have been reported. Many of 
the cases included in Table II were reported on account of the more 


serious malformation, the anomaly of the pulmonary valve being’ 


mentioned only incidentally. As will be pointed out later, however, 
there is probably a very definite relation between the presence of 
two cusps in the pulmonary valve and the other malformations 
present in the heart. 

The two instances of malformation of the aortic and pulmonary 
valves which I have encountered occurred in cases of sudden death 
in which no clinical history was obtainable. There was no evidence, 
however, in either case that the anomaly had anything to do with 
the death of the patient or that they gave rise to any murmurs that 
could have been detected on physical examination. These cases 
are as follows: 
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Case I. Four Cusps in the Pulmonary Valve. This patient was 
a white male, aged fifty-seven years, who collapsed suddenly while 
at lunch and died in about five minutes. At postmortem examina- 
tion the heart was found to be hypertrophied, this being limited to 
the left ventricle. There were a number of grayish-white scars in 
the pericardium which extended for distances of 5 mm. into the 
substance of-the heart muscle. The tricuspid valve was smooth 
and thin. The mitral and aortic valves showed a moderate degree 
of yellowish-white thickening. Both coronary arteries were mark- 
edly sclerotic and calcified. The myocardium showed numerous 
grayish-white streaks and masses of fibrous tissue, especially in the 
wall of the left ventricle. In the aorta there were marked athero- 
matous changes with extensive calcification. The lungs, stomach, 


Fic. 1.—Four semilunar valves in the pulmonary artery. One of the two larger 
cusps has been cut in two in opening the vessel. 


intestines, liver, spleen and brain showed no important gross changes. 
‘The kidneys were somewhat larger than normal and red in color; 
the capsule stripped fairly easily leaving a slightly granular surface; 
the cortex measured 5 to 7 mm. in thickness and the cortical mark- 
ings were distinct; in the right kidney were a number of retention 
cysts of small size. 

The pulmonary valve of the heart was composed of four cusps. 
Two of these measured 2 cm. along their free edges. The other 
two cusps together measured 2 cm. along their free borders; the 
smaller of the two was completely formed except for the lack of a 
corpus Arantii and measured 8 mm. along its free edge and 6 mm. 
in depth, and showed a fenestra near its free margin measuring 2 
mm. in diameter. The larger of these two cusps was also completely 
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formed except for a corpus Arantii and measured 14 mm. along its 
free edge and 100 mm. in depth. The two larger cusps showed 
corpora Arantii. All of the cusps of this valve were smooth, thin 
and translucent. 


Case II. Two Cusps in the Aortic Valve. This patient was a white 
male, apparently about fifty years of age, who was found dead. At 
postmortem examination his heart was not noticeably hypertrophied ; 
the right heart chambers were enormously distended with dark 
clotted blood. There were numerous punctate hemorrhages in the 
pericardium. The tricuspid and pulmonary valves were normal in 


Fig. 2.—Two semilunar valves in the aorta. The line of incision in opening the 
vessel did not pass exactly between the cusps and a small part of the anterior valve 
can be seen along the right edge of the specimen. The origin of the left coronary 
artery as two vessels is visible; the opening of the right coronary artery is hidden by 
the end of the cusp to the left. The ridge on the aortic wall behind the anterior cusp 
ra just visible. The aneurysmal dilatation of the posterior sinus of Valsalva can also 

seen. 


appearance. The mitral valve showed areas of yellowish thickening, 
but its shape was not distorted and it appeared to be competent. 
The coronary arteries showed a moderate degree of arteriosclerosis. 
In the myocardium there were numerous streaks of white fibrous 
tissue. The lungs crepitated throughout; from the surfaces made 
by sectioning large quantities of frothy fluid escaped on pressure. 
The stomach, liver and spleen showed no gross changes. The kid- 
neys were slightly enlarged; their capsules stripped with some slight 
difficulty, leaving a faintly granular surface; the cortex measured 5 
to 7 mm. in thickness and the cortical markings were not normally 
distinct. The brain was moderately edematous but otherwise 
showed no gross changes, 
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The aortic valve consisted of two cusps, an antérior and a poste- 
rior, both moderately thickened especially along their free borders. 
These cusps were approximately equal in size, measuring 32 and 31 
mm. respectively along their free edges. Both coronary arteries 
were given off from the anterior sinus of Valsalva. The left coronary 
occurs as two vessels, 2 mm. apart, one being approximately twice the 
size of the other. The larger of these two vessels arises at a place in 
the aortic wall 2 mm. from the point of junction of the two cusps and 
on a level with the upper margin of the valve. The left coronary 
artery arises at a place about 2 mm. from the junction of the oppo- 
site end of the cusp with the wall of the aorta, and approximately 
2 mm. below the level of the upper margin of the valve. Ata place 
nearly opposite the middle of this cusp there is a low ridge on the 
aortic wall averaging 1 mm. in width, and extending downward in 
the sinus of Valsalva to the attached margin of the valve but not 
extending on to the cusp itself. The two cusps are adherent along 
their adjacent borders on the right for a distance of 2mm. Each 
cusp has a corpus Arantii. In the posterior sinus of Valsalva the 
aortic wall bulges backward producing small aneurysm-like pockets. 
There are small patches of yellowish thickening in the wall of the 
aorta in the sinuses of Valsalva, but the lining of the ascending 
portion of the arch is smooth. The circumference of the aorta at 
the level of the upper margin of the valves measured 6.5 cm. 

The presence of four cusps in the pulmonary valve of Case I with- 
out any evidence of any present or previous inflammatory process 
renders it extremely probable that this is a definitely embryonic 
malformation and not one which owes its origin to an endocarditis 
which resulted in the formation of a synechia between one of the 
cusps and the wall of the pulmonary artery. The mode of origin 
of this anomaly is not readily determined. The following possibili- 
ties may be considered: 

1. In the development of common vascular trunk which later 
becomes separated into the aorta and pulmonary artery, there 
appear four distal and two proximal pads of tissue or swellings on 
the inner surface of the vessel. The distal swellings form the semi- 
lunar valves of the two vessels by the descent, in a clockwise 
spiral direction, of the partition which separates the common trunk 
into two vessels. This partition splits the right and left distal 
swellings or pads in such a manner that the aortic valve is composed 
of the original posterior and one-half of each of the right and left 
swellings, while the semilunar valves of the pulmonary artery are 
formed from the original anterior and the anterior halves of the right 
and left swellings (Fig. 3). If, as a result of maldevelopment, a 
fifth swelling is intercalated between the anterior and one of the 
lateral swellings, a fourth cusp will appear in the pulmonary artery 
when the process of separation is complete (Fig. 4). 

2. After the descent of the septum which divides the common 
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trunk vessel into aorta and pulmonary artery, the swellings become 
hollowed out from above to form the cusps of the semilunar valves. 
This hollowing-out process may not occur in the normal manner in 
one of the pads, but in such a way that there is left a partition divid- 
ing one of the cusps into two. 


Fig. 3.—Diagram showing the normal development of the aorta (upper) and pul- 
monary artery (lower) from the common vascular trunk. 


3. If the dividing partition is shifted from its normal position 
and descends in such a manner that it divides the right lateral swell- 
ing at the normal place, namely its center, but the other side of the 
partition is shifted too far backward and divides the posterior 
swelling near its left border, this would leave parts of all four swell- 
ings in the pulmonary artery and thus form four cusps to its valve. 
This method of malformation would necessarily cause an associated 
reduction in the number of aortic cusps to two. Inasmuch as no 
‘ease of four cusps in the pulmonary artery and two in the aorta 
appears to have been reported in the literature it would seem very 


Fig. 4.—Diagram illustrating a possible mechanism for the development of four 
cusps in the pulmonary artery by the interpolation of an extra swelling or pad in 
the common vascular trunk. 


unlikely that four cusps in the pulmonary valve originate in this 
way. The same applies to the corresponding anomaly of the aortic 
valve. 

It is not always possible to determine with precision in any given 
case whether the presence of four cusps in the pulmonary valve re- 
sulted from the presence of an extra intercalated distal swelling in the 
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common vascular trunk, or from an abnormal process of hollowing 
out of one of the normal swellings. It would seem to be a logical 
assumption that if the supernumerary cusp were due to an improper 
process of hollowing out of a normal swelling, there would be more 
or less fusion of the adjacent edges of the two cusps thus formed; 
there would be the appearance of one large or normal-sized cusp 
with a partition. If the anomaly were due to the presence of an 
extra swelling the common trunk, the cusp formed from it would be 
distinctly and definitely separate. Inasmuch as the extra cusp in 
Case I (Fig. 1) is so distinct and shows no evidence of fusion with 
either of its adjacent fellows it appears probable that in this case 
the malformation resulted from the presence of an intercalated 
swelling in the common vascular trunk. The same possibilities 
apply to the presence of four cusps in the aortic valve. 

In those instances in which four semilunar valves are present in 
the aortic or pulmonary ostium the cusps appear to be perfectly 
adapted to each other, so that the valve as a whole is competent. 

In cases of reduction of the number of cusps in the aortic and 
pulmonary valves, the two cusps may be approximately equal in size, 
as in Case II (Fig. 2), or one may be considerably larger than the 
other. Furthermore, in the case of the aorta, the coronary arteries 
may come off from the same sinus of Valsalva, as in Case II, or each 
sinus may give origin to a coronary artery. The mechanism by 
which this anomaly is produced probably varies in different cases. 
The following possible mechanisms are suggested : 

1. Fusion of two of the cusps as a result of some inflammatory pro- 
cess, either prenatal or postnatal. In the latter instance, of course, 
the condition could not be considered as a congenital malformation. 
Two adjacent cusps may fuse and the partition formed between 
them be later ulcerated away, by an endocarditis or be absored in 
some other way, leaving a single sinus-of Valsalva. The probability 
of fusion with subsequent disappearance of the partition is strength- 
ened by the presence in the wall of the sinus behind one of the cusps 
of a ridge which may or may not extend on to the valve itself. In 
Case II, there is such a ridge. The significance of a ridge of this 
kind is not always clear. If fusion of the two cusps occurs after the 
two valves are fully formed it would appear likely that the single cusp 
thus produced would be larger than its fellow. It may be objected 
to this statement that the process of adaptation of the cusps to the 
aortic or pulmonary opening may result in more or less equalizing 
of their size. It appears probable, however, that the pracess of 
equalization would be more readily accomplished if the fusion 
occurred before the solid pads of tissue had been hollowed out to 
form the semilunar valves. This leads to the second possibility in 
the production of this anomaly. 

2. Fusion of the two halves of the lateral swellings at the time of 
the descent of the septum which separates the aorta from the pul- 
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monary artery. The partition which separates the two large vessels 
pushes inward from the right and left cutting the right and left 
swellings. When the descending ridge advances from the two sides 
carrying with it the halves of the right and left pads, these halves 
may fuse in one or the other or in both of the two vessels thus formed ; 
in this way, one vessel, or even both, would have but two pads which 
would later be hollowed out to form two cusps instead of the usual 
three. It seems possible that two cusps of approximately equal 
size would be produced more readily in this manner than by the 
fusion of two completely differentiated and hollowed-out cusps. 
The resulting abnormal cusp might readily show a ridge on the 
aortic (or pulmonary) wall in the sinus of Valsalva. 

3. Shifting of the descending” partition to an abnormal position 
in the common trunk. If the descending partition is so located 
that on one side it cuts the lateral swelling at the normal place at its 
center, and the other side of the partition is placed either too far for- 


Fie. 5.—Diagram showing possible mechanism for the formation of two semilunar 
valves in the aorta as a result of deviation of the septum which separates the common 
trunk into aorta and pulmonary artery. 


ward or too far posteriorly and descends between the other lateral 
swelling and either the anterior or posterior pad, the result would 
he two cusps in one vessel and three in the other (Fig. 5). The loca- 
tion of the anomaly would depend on the direction of the shifting 
of the partition. If the reduction of the number of cusps originates 
in this way, it is evident that one of the cusps in the reduced aortic 
valve must always be formed from the posterior pad, while one of 
those in a reduced pulmonary valve will always come from the 
anterior swelling. The second cusp in such a reduced valve, whether 
aortic or pulmonic, would be formed from one-half of either the 
right or left pad, depending upon the direction of the abnormally 
descending partition. And one of the cusps of the other valve, that 
is, the one with the normal three cusps, would be formed from the 
whole of the right or left pad as the case may be. That this is the 
mechanism by which the reduction takes place in some instances is 
indicated by the fact that in many cases there is a narrowing of 
the vessel with two cusps and a widening of the one with three. 
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The probability of the reduction in the number of pulmonary valves 
being due to an abnormal shifting of the partition which separates 
the common trunk into two vessels is further strengthened by the 
greater frequency with which this anomaly in the pulmonary artery 
is accompanied by other more serious malformations of other parts 
of the heart. This will be discussed later. 

4. The presence of three distal swellings in the common trunk 
instead of the normal four. If the anterior or posterior distal 
swelling is lacking in the common trunk the corresponding vessel 
will have only two semilunar valves. 

In a given case of reduction in the number of the aortic valves 
it is not often possible to determine which of the above mechanisms 
was responsible. The direction of the opening between the two 
cusps does not furnish reliable information on this point. For it would 
seem that the adaptation of the two cusps to their function of closing 
the ostium would of necessity result in some shifting of the direction 
of the opening from its original direction. The location of the 
coronary arteries also does not give aid. From the meager reports 
on the origin of these vessels in the work of Martin and of Lewis' it 
appears that they arise after the swellings have been hollowed out 
to form the semilunar valves and therefore after the separation of 
the aorta and pulmonary artery is complete. Whether they arise 
from behind the different cusps or from the same sinus of Valsalva 
appears to depend more upon the location of the cusps with refer- 
ence to the respective courses of these arteries in the heart, rather 
than to the sinus from which they normally take origin. If the 
opening between the valves has a more antero-posterior direction 
they arise from different sinuses; if the opening is more nearly in the 
coronal plane they take origin from behind the same cusp, namely 
the anterior. 

In cases in which the cusps are of unequal size it appears probable 
that the anomaly may have resulted from fusion of two cusps which 
were fully formed and therefore after complete separation of the 
common trunk into the aorta and pulmonary artery. In those 
instances in which the valves are of approximately equal size, it is 
more likely that the malformation occurred before the separation of 
vessels, or at the time of the division by fusion of the two halves of 
the right and left lateral swellings. 

The separation of the aorta and pulmonary artery and their 
opening into the left and right ventricles is completed by the union 
of the descending partition of the common vascular trunk with the 
partition (the membranous or “unprotected” part of the inter- 
ventricular septum) formed from the two proximal swellings. This 
partition is then continued downward in a direction from the right, 
above and behind to the left and downward and forward. Mean- 


5 Compt. rend. Soc. de biol., Paris, 1894, 6, 83. 
® Anat. Anzeiger, 1904, 25, 261; Jour. Anat. and Physiol., 1904, 3, 12. 
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while the interventricular septum has been growing upward some- 
what more nearly in the sagittal plane but deviating slightly to the 
left. The descending intervascular partition and the ascending 
interventricular septum meet, therefore, at an angle. The com- 
pleted partition which separates the two ventricles and brings each 
of the two main arterial trunks into relation with its proper heart 
chamber, is, therefore, made up of three parts, namely, the partition 
of the trunk itself, that formed from the proximal swellings, and the 
interventricular septum. It is evident that complete and proper 
closure of this septum must depend upon all of these parts pro- 
gressing in their normal directions. A shifting of the direction of 
any one or more of these parts makes possible the production of a 
malformation, either of the valves or of the interventricular septum 
or of both. Hence malformations of the aortic or pulmonary valves 
due to maldirection of the descending partition in the common trunk 
would show a greater tendency to other malformations of the heart, 
than those resulting from maldevelopment of the distal swellings 
or to fusion of two swellings or of two fully-formed cusps. In view 
of the above considerations it appears probable that the reduction 
in the aortic cusps in Case II originated at the time of or subsequent 
to the separation of the aorta and pulmonary artery, and that it 
was the result of some factor other than maldirection of the descend- 
ing septum in the common vascular trunk. 


TABLE III. OTHER MALFORMATIONS OF THE HEART ASSOCIATED WITH 
MALFORMATIONS OF THE AORTIC AND PULMONARY VALVES. 


Aortic. Pulmonary. 
2 cusps. 4 cusps. 2cusps. 4cusps. Totals. 
Defect in interventricular septum . 0 0 30 2 32 
Patent foramen ovale! 2 0 0 0 2 
Patent ductus arteriosus? é 4 1 0 0 5 
Defect of interventricular septum 
with patent foramen ovale . . 1 0 25 0 26 
Defect of interventricular septum 
with patent ductus arteriosus. 0 0 8 0 8 
Defect of interventricular septum 
with patent foramen ovale and 
patent ductus arteriosus 1 0 11 0 12 
8 1 74 2 85 
Total number of cases of malforma- 
tion of the semilunar valves . 56 5 88 46 195 
Percentage of malformation of semi- 
lunar valves associated with other 
malformations of the heart . . 14.3% 20% 84.1% 4.4% 


1 Of the 2 cases with patent foramen ovale, 1 was five hours old, the other thirty- 
four years old. 

2 Of the 4 cases with patent ductus arteriosus, the ages were ten weeks, three and 
a half months, and three years (2 cases). 


It has already been mentioned that the anomaly of two cusps in the 


pulmonary valve is very frequently associated with other malfor- 
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mations of the heart. The frequency with which other malforma- 
tions occur in association with anomalies of the aortic and pulmonary 
valves is shown in Table III, based on 195 cases collected from the 
literature. 

From this table it appears that about 84 per cent of cases with two 
cusps in the pulmonary valve are associated with other more serious 
malformations of the heart, as compared with only about 14 per 
cent of those with two cusps in the aortic valve. It is further evident 
that the malformations found with two semilunar valves in the pul- 
monary artery are of very grave nature, such as a defect in the inter- 
ventricular septum, while the majority of those associated with two 
aortic cusps are less serious, such as patent foramen ovale (which is 
frequently closed by a valve-like flap) or a patent ductus arteriosus. 
The greater seriousness of the malformation by reduction in the 
number of pulmonary cusps is further shown by an analysis of the 
age at death of 150 cases collected from the literature. This is 
shown in Table IV. 


TABLE IV. PERCENTAGE OF DEATHS UNDER TWENTY YEARS OF AGE 
WITH MALFORMATIONS OF THE AORTIC AND PULMONARY VALVES. 


Total cases Deaths under 
Lesion. with age given. twenty years. Per cent. 
2aortic valves . . . 44 17 38.6 
4aorticvalves . 5 0 0.0 
2 pulmonary valves . . 76 65 85.5 
4 pulmonary valves . . 28 25.0 


150 88 


‘The facts presented in Tables ITI and IV strongly suggest that the 
mechanism of formation of two cusps in the pulmonary valve may 
be different from that of the production of two cusps in the aortic 
valve. de Vries concluded that this anomaly of the pulmonary 
dated prior to the separation of the common vascular trunk into 
the aorta and pulmonary artery, and that the corresponding anomaly 
of the aortic valve arose after that embryonic period. , The above 
analyses indicate that this is probably true. Or a least that the 
reduction in the number of pulmonary valves results in the majority 
of cases from maldirection of the partition which divides the common 
trunk, while reduction of the aortic valve results from fusion of two 
cusps, either after the complete separation of the two large vessels 
or at the time of this separation by the fusion of the two halves of 
the right and left distal- swellings which subsequently becomes 
hollowed out into one cusp. 

Babes,‘ Thorel,” and Herxheimer assert that malformed heart 
valves are more susceptible to endocarditis than are normal valves. 
This may be true, but from an analysis of 192 cases collected from 


7 Ergebn. d. allg. Path. a. Anat., 9, 602; 17, 360. 
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the literature it appears that there is a difference in the susceptibility 
of the different types of malformed aortic and pulmonary valves 
to infection. This is shown in Table V. 


TABLE V. CASES SHOWING EVIDENCE OF ENDOCARDITIS (USUALLY 
CHRONIC) OF MALFORMED AORTIC AND PULMONARY VALVES. 


Total number Number of cases Per cent with 

Lesion. cases. with endocarditis. endocarditis. 
2aortic cusps . . 55 23 52 
4 aortic cusps 5 1 20 
( 60) (24) (40) 
2 pulmonary cusps , 88 21 24 
4 pulmonary cusps 44 0 0 
(132) * (21) (16) 
Totals . 192 45 23 


From Table V it appears that the incidence of chronic and acute 
endocarditis occurs in a much larger percentage of cases with two 
semilunar valves in the aorta and pulmonary artery than in cases 
with four cusps. This is especially true of the pulmonary artery. 
The number of cases of four cusps in the aortic valve is too small 
to justify considering the 20 per cent of cases with endocarditis as 
anything like accurate. Endocarditis of the aortic valve is from 
thirty-five to forty times as common as in the pulmonary valve in 
cases with the normal number of cusps. Twenty-four per cent of the 
collected cases of pulmonary valves with two cusps showed endocar- 
ditis; while 42 per cent of two cusp aortic valves showed this lesion. 
It appears, therefore, that reduction in the number of pulmonary 
semilunar valves is not only very commonly associated with other 
serious malformations of the heart, but also that this anomaly 
causes a greater predisposition to endocarditis in this valve than the 
corresponding malformation does in the aortic valve. 

Summary. ‘Two cases of congenital malformation of the aortic 
and pulmonary valves are reported and the possible and probable 
mechanisms by which the anomaly developed have been discussed. 
Reduction in the number of semilunar valves in the pulmonary 
ostium is the most serious malformation of these valves because it is 
so frequently associatiated with other more grave malformations of 
the heart, especially with defect of the interventricular septum. 
Malformation of the aortic and pulmonary valves predisposes to 
endocarditis; this is more marked in the pulmonary than in the 
aortic valve. 
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MoperN ASPECTS OF THE CIRCULATION IN HEALTH AND DISEASE. 
By Cart J. Wiacrers, M.D., Professor of Physiology, Western 
Reserve University. Second edition. Pp. 662; 204 illustrations. 
Philadelphia and New York: Lea & Febiger, 1923. 


A COMPARISON of the present edition of this monograph with 
that published eight years ago, reveals most strikingly the enormous 
amount of research on problems of the circulation that has been 
published in that short time. The text has been thoroughly revised, 
amplified, brought up to date and several new chapters added, 
with the result that the present edition is almost twice the size of 
the first. The general arrangement of the first edition is retained. 
There are three main sections, the first dealing with modern con- 
ceptions as to how the circulation is maintained in health, the 
second, with various instruments and procedures which are avail- 
able for studying the circulation in man, while in the third “the 
effort has been made to correlate the data obtained by experimental 
investigation of the abnormal conditions in the laboratory with 
the results derived from the application of instrumental methods 
at the bedside and then to relate these in turn with the simpler 
signs and symptoms of the clinic.” 

The author has made many important contributions to the study 
of the circulation, and there is perhaps no one in this country better 
fitted to write a book on the circulation. The difficult and com- 
plex subject is dealt with in a manner that compels admiration. 
There is no other book to compare with it in the English language. 
The reviewer devoutly wishes that some of the writers who deluge 
clinical literature with their notions of cardiac function, blood- 
pressure and various other problems relating to the circulation, 
might be compelled to cease writing until they had read and digested 
the contents of this volume. 

One hesitates to criticize adversely in any way so fine a work, 
yet it should be pointed out that the discussions of the clinical 
manifestations of the various diseases of the circulatory apparatus 
add little to the value of the book, and in the opinion of the reviewer, 
might well have been omitted. The best that can be said of them 
is that they are well done, considering the fact that they were done 
by a physiologist. f W. 
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Tue Heart 1n Mopern Practice. By Duncan 
A.B., M.D., Chief of Heart Clinic at the Boston Dispensary. 
Pp. 352; 33 illustrations. Philadelphia and London: J. B. 
Lippincott Company, 1923. 


_ Tue author states that he has attempted to fill the need for a book 
incorporating the best of the new knowledge with that less recently 
acquired, and at the same time brief enough to be attractive to 
the bulk of the profession. The doctrine presented is, for the 
most part, orthodox, the author’s style is attractive and it may 
be fairly said that he has accomplished what he set out to do. 
However, the book is not without faults. There is too much 
repetition in regard to the cardiac arrhythmias. The discussions 
of tests of heart function and roentgen-ray examination are inade- 
quate. Recent contributions to hematorespiratory physiology 
throwing light on the symptoms of heart disease are almost entirely 
ignored. The chapter entitled ‘Septic Heart Disease” is out of 
line with present-day views; the various clinical types of bacterial 
endocarditis should be differentiated. It is distressing to encounter 
the statement that septic heart disease is really a form of rheumatic 
heart disease. The case-reports appended add little or nothing 
to the value of the book. W. 


Tue Docror Looks at LireraturE. By JosepH Pp. 
317; 12 illustrations. New York: George H. Doran Company, 
1923. 


THERE are both good and evil ingredients in this mixture of the 
so-called psychological aspects of recent literature. The different 
sections are bound together only by their having a common psycho- 
logical interest. Unfortunately, however, the emphasis is laid 
to such an extent on sex matters as to make the book of doubtful 
value. In the first chapter Dr. Collins writes, “For a time it seemed 
to the casual observer that the new psychology was so steeped in 
pruriency that it could not be investigated without armor and 
gas mask.” Unfortunately the extracts which Dr. Collins has 
chosen to quote from the works of Lawrence and others make it 
seem that his statement is still true today. Anyone who wishes 
to learn of such books will find a number of suggestions in the 
present volume. On the other hand, Dr. Collins discusses most 
entertainingly a number of books and authors who are not open 
to this criticism. The reviewer is delighted to find high praise of 
Bunker Bean and Barbellion’s Diary, two favorites of his own. 
On the whole the book is enjoyable and well written and might be 
highly praised except for the one serious fault emphasized above. 
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CLINICAL SYMPTOMATOLOGY OF INTERNAL DisEases. Parr II. 
GENERALIZED Patn. By Proressor Docror NorBERT ORTNER. 
Translated by Francis J. RepmMan. Pp. 596. New York: 
Medical Art Agency, 1922. 


Tue author enumerates the various disease conditions that 
may give rise to pain in a given locality and discusses differential 
diagnostic factors. Chapters are devoted to precordial pain, chest 
and back pain, pain in the head, neck and extremities. Abdom- 
inal pain has been treated in another volume. While the book 
contains an enormous amount of really valuable clinical information, 
the material is not presented in a readily available form. A better 
book make-up with more chapter subdivision and adequate head- 
ings for each part would have obviated much of this difficulty. 
As a further handicap there are many grammatical errors, incorrect 
English idioms, and words poorly selected, at times improperly used, 
at times coined by the translator: sensible for sensory; pectoral 
for thoracic; anonymous for innominate; cucullaris for trapezius; 
yclept, causating, coronaritis, frustaneous, etc. 


Feepinc, Drier AND THE GENERAL CARE OF CHILDREN. By 
ALBERT J. Bet, A.B., M.D., Assistant Professor of Pediatrics 


in the Medical Department of the University of Cincinnati. 
Pp. 276; 11 illustrations. Philadelphia: F. A. Davis Company, 
1923. 


IN this book, which is intended for the use of mothers and nurses, 
much of the subject-matter is evidently drawn from the author’s 
own experience. The sample diet lists for the first twelve years of 
life and the chapter on “Dentistry” should prove helpful to the 
reader. On the whole, however, there is little if any material not 
already found equally well arranged in other books on this sub- 
ject; not enough that is valuable, in fact, to compensate the reader 
for the poor style and careless use of the English language which 
exists throughout. A. 


Tue Viramins. By H. C. SHerman, Professor of Food Chemistry, 
Columbia University and S. L. Smrru, Specialist in Biological 
and Food Chemistry, United States Department of Agriculture. 
Pp. 273; 20 illustrations. New York: The Chemical Catalogue 
Company, 1922. 


Tuts valuable book is one of The American Chemical Society 
Series of Scientific and Technoldgic Monographs. The develop- 
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ment of knowledge in all branches of science has been so rapid 
in recent years that it is difficult for any individual to keep in 
touch with the progress of subjects outside of his own specialty. 
These monographs, therefore, perform a service of the highest 
value, prepared as they are by recognized authorities in their 
particular field, who have gathered, codrdinated and presented 
in concise and readable form the knowledge available upon a single 
topic. The authors have succeeded well in performing this task 
for the vitamins. While the book is particularly valuable to those 
interested in food chemistry, the chapter on “Vitamins in the 
Problem of Food Supply” is catholic in its appeal. Our knowledge 
of vitamin distribution in foods and their significance in nutrition 
is adequate to make possible ari intelligent use of food so as to 
provide for our vitamin needs, and without going beyond the range 
of ordinary staple articles of diet. There is appended a very 
complete bibliography with over nine hundred references. K. 


ENDOCRINE GLANDS AND THE SYMPATHETIC System. By P. 
LEREBOULLET, P. Harvier, H. CArRIoN and A. G. GUILLAUME. 
Translated by F. Raout Mason, M.D., Instructor in Pediatrics, 
New York Postgraduate Medical School and Hospital; Assist- 
ant Attending Physician, Willard Parker Hospital; Assistant 
. Pediatrist, New York Postgraduate Medical School and Hospital 
Outpatient Department. Pp. 378; 31 illustrations. Philadel- 

_ phia: J. B. Lippincott Company, 1922. 


In a lengthy but interesting introduction, the writer sketches 
the achievements and problems of endocrinology. Harvier then 
takes up the pathology of the endocrine glands and the resultant 
disease pictures. This section, while fairly well done, is inadequate. 
For example, basal metabolism in thyroid disease is never once 
mentioned in the text and is deemed worthy of only a three-lined 
footnote by the translater. Roentgen-ray treatment of hyper- 
thyroidism is discussed in four lines. The failure to mention the 
work of Kendall on thyroxin, of Marine in endemic goiter, of 
Wilson on alkalosis in tetany is further evidence not only of incom- 
pleteness but of provincialism. Guillaume, writing on the vege- 
tative nervous system, contributes a very interesting chapter, 
that is, however, handicapped by the unfortunate shortcomings 
of the translator, whose command of English is evidently not up 
to his French. In addition to the frequent use of French idiom 
literally translated (the pulse is weak the urines rare), and English 
words wrongly used or improperly compounded, he has increased 
the difficulties by not conforming strictly to current anatomical 
terminology. There is a chapter by Harvier on the pathology of 
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the greater sympathetic and a concluding chapter (brief, sketchy, 
unconvincing) on organotherapy by Carrion, the burden of which 
may be gathered from this quotation: “Every time that an organ 
is functioning deficiently the indication is to administer the extracts 
of a corresponding organ’’—(liver, kidney, brain, stomach, etc.!). 
The book can scarcely be considered a valuable addition to the 
English literature on endocrinology. — K. 


Scierosis (DISSEMINATED ScLERosis). An Investiga- 
tion by the Association for Research in Nervous and Mental 
Diseases. Pp. 241. New York: Paul B. Hoeber, Inc., 1923. 


THIS monograph is a compilation of the papers and discussions 
of the 1921 meeting of the Neurological Association. The papers 
by eminent neurologists are edited under the following headings: 
I. General and Historical Considerations. II. General and Special 
Symptomatology. III. Differential Diagnosis, Course and Treat- 
ment. IV. Pathology. V. Bibliography. At the close of each 
chapter are the conclusions of the commission. In general, this 
monograph covers the subject more completely than any previous 
works. ‘Much that is new is presented in the statistical study of 
the disease, both in civil life and in the late war. About sixty 
pages are taken up by symptomatology. Extensive studies on 
bacteriology, serology and blood and spinal fluid chemistry are 
included. The latest work on the histopathology of multiple 
sclerosis, with excellent illustrations and cases are offered. There 
is a long bibliography at the end. The volume is not indexed. 

B. 


Nerve Exuaustion. By Maurice Craia, C.B.E., M.D. (Can- 
TAB ), F.R.C.P. (Lonpon), Physician for and Lecturer in Psy- 
chological Medicine, Guy’s Hospital. Pp. 148. Philadelphia and 
New York: Lea & Febiger, 1922. 


Tue book is mainly divided into five chapters. The chapter 
on “Causation” covers the subject from the etiological stand- 
point very thoroughly. Under “Symptomatology,” the author 
departs from the subject of nerve exhaustion per se and enters 
the realm of the psychoses, with all their attending characteris- 
tics, failing to differentiate between those states which are purely 
exhaustion phenomena and those in which we have discovered 
no etiology. The premise that all forms of psychoses, except the 
organic, are on an exhaustion basis is not proved. 
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A special chapter is devoted to “Sleeplessness” and the subject 
is very well handled. The remaining chapters on “ Diagnosis and 
Prognosis,” and “Treatment” are valuable from the viewpoint of 
the general practitioner, as well as the neuropsychiatrist. 

On the whole, not enough stress is laid on somatic conditions 
accompanying nerve exhaustion phenomena. Psychoanalysis is 
very conservatively treated in this book, and on page 122 the 
author states “We do not believe that sexual conflicts and sup- 
pressions are of necessity the cause of psychoneuroses, and the 
experience of the writer is that many patients who have been 
analyzed by recognized exponents of the Freudian school have 
been made infinitely worse by the conclusion that their malady is 
sexual or homosexual in origin, and after all it is a pure hypothesis 
which, although, as we have admitted, true in a certain number 
of cases, is by no means so proved as to enable it to be regarded 
as universal.” On page 126 he further remarks that “Whilst 
bearing in remembrance the great importance of mental conflict, 
repression and dissociatiou, as physicians we must not forget that 
after all the problem of nerve exhaustion is one in which almost 
every system of the body may have become involved, and there- 
fore the treatment must not be narrowed down to fit any one 
theory,” with which the reviewer agrees entirely. 

The book is well written, the diction is easy and, with the excep- 
tion that the reader may be confused between psychoneurotic 
phenomena and certain psychoses, it is clear and instructive. 


DISEASES OF THE GuMs AND OraL Mucous Memprane. By Sir 
KennetTH Goappy, K.B.E., M.R.C.S., L.R.C.P., D.P.H. (CAn- 
TAB.), Lecturer on Bacteriology of the Mouth, Dental Depart- 
ment, University College Hospital, ete. Pp. 383; 106 illustrations 
and 8 colored plates. London: Oxford Medical Publications, 
1923. 


THE author by no means limits himself to the subjects indicated 
by the title. In addition to a description of the various forms of 
gingivitis, ulcerations of the gums and diseases with peculiar oral 
symptoms, there are chapters devoted to alveolar abscess, pyor- 
rhea alveolaris, neuralgia and mouth neuroses and examination 
and interpretation of radiographs of the jaw. It is difficult to 
see a close connection between some of these subjects and diseases 
of the mucous membrane except as a matter of differential diag- 
nosis. Curiously enough, some of these irrelevant chapters are 
among the best in the book. Worthy of particular mention is 
that on disease originating from mouth affections, to which an 
extensive bibliography is appended. We are unacquainted, how- 
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ever, with the “Section of Orthodontic Surgery of the American 
Medical Association,” referred to on page 137. As might be 
expected from the eminence of the author as a bacteriologist, the 
sections dealing with the bacteriological aspects of mouth disease 
are especially commendable, as also are those on lead and bismuth 
poisoning. One cannot help feeling that had the author more 
strictly limited himself to the gums and mucous membrane proper, 
a more notable contribution would have resulted. a 


Nursery Guipe ror Moruers and Nursks. By Louis W. 
Saver, M.A., M.D., Senior Attending Pediatrician, Evanston 
Hospital; formerly Attending Physician, Chicago Infant Wel- 
fare; Assistant Attending Physician, Children’s Memorial Hospi- 
tal, Chicago. Pp. 187; 12 illustrations. St. Louis: CC. V. 
Mosby Company, 1923. 


Moruers and nurses will find this a very valuable assistant in 
the daily care either of the sick or of the well infant. The tables, 
such as that giving the number of tablespoonfuls of various pow- 
dered foods or cereals to the ounce, are especially practical. The 
arrangement of the index and subject-matter renders rapid refer- 
ence convenient and will give a feeling of comfort to the mother 
who may need immediate aid in illness or accident before the doctor 
comes. A. 


CLINICS AND COLLECTED Papers or St. Evizaperu’s Hosprran, 
Ricumonp, Va. VoLtumMe or 1922. Contributed by the Starr. 
Pp. 560; 218 illustrations. St. Louis: C. V. Mosby Company, 
1923. 


Tuts book consists in a collection of clinics and papers by the 
staff of St. Elizabeth’s Hospital, Richmond, Va. The excellent 
illustrations by Helen Lorraine and the numerous photographs 
are notable features of the work, while contributions by J. Shelton 
Horsley, Warren T. Vaughan, Austin I. Dobson and Fred M. 
Hodges compose the major part of the book. Publications of this 
kind are of distinct value, and it is to be hoped that the annual 
issues of the Clinics and Collected Papers of St. Elizabeth's Hospital 
will maintain the same high standard which they have set in this, 
the first volume. A. 


: 


PROGRESS 


OF 


MEDICAL SCIENCE 


UNDER THE CHARGE OF 
W. 8S. THAYER, M.D., 
PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND 
AND 


ROGER 8S. MORRIS, M.D., 


TAYLOR PROFESSOR OF MEDICINE IN THE UNIVERSITY OF CINCINNATI, 
CINCINNATI, OHIO. 


Pernicious Bothriocephalic Anemia in Three Sisters—A. CRAMER 
(Bull. et mém. Soe. méd. d. hép. de Par., 1922, 38, 1475) reports an 
anemia of the pernicious type, associated with infection with Dibothrio- 
cephalus latus, in three sisters, two of whom succumbed to the disease. 
In all three, there was a severe anemia, the red cell counts being 1,700,- 
000; 540,000 and 806,000 respectively, on admission to the hospital. 
There were nucleated red cells, including megaloblasts, anisocytosis 
and poikilocytosis. There was also a leukopenia in 2 cases (3100 and 
3600 leukocytes per cmm), while in the patient who recovered the 
white counts shortly after admission were 7700 and 9300, with a practi- 
cally normal differential count, except for the presence of an occasional 
myelocyte. An eosinophilia is not recorded in any of the cases. One 
sister, aged thirty-five years, died three days after admission; at autopsy 
three well preserved specimens of Dibothriocephalus latus were found 
in the small intestine. Hemosiderosis of the liver and kidneys, sub- 
pericardial, subendocardial and esophageal ecchymoses, and fatty 
degeneration of the heart muscle were observed. The second sister, 
aged thirty-eight years, died the sixth day after admission. Before 
death, two living worms were expelled from the intestines. In the 
patient who recovered (red cells 806,000; white cells 7700 on admission), 
the parasite was probably passed shortly before she entered the hospital, 
since many ova were found in the stools, but neither proglottids nor 
parasite were passed after vermifuge. The patient made an uninter- 
rupted recovery. For several years the three sisters had occupied a 
single room, which they seldom quit, and slept in one bed. Their 
nourishment had consisted entirely of preserved foods. This unhygi- 
enic mode of living undoubtedly lowered their resistance. The cases 
are of interest because of the apparent increase in the United States of 
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infestation with this parasite, and also because they seem to refute 
the theory that anemia develops in infested individuals only after the 
death of the parasite. In both of the author’s fatal cases of bothrio- 
cephalic anemia, there was no evidence of dead tapeworms in the 
intestine. 


Pathological Amino-aciduria.—S. ZaNDEEN (Ztschr. f. klin. Med., 
1922, 94, 101) has made a study of the amino-acids in the urine, using 
the formalin titration method of Sérensen. His conclusions are mainly 
as follows: (1) In marked icterus a normal excretion of amino-acids 
points to a stagnation of bile, while an increased excretion of acids 
indicates hepatitis in addition to stagnation. The method can also 
aid in the early diagnosis of a hepatitis or of a liver atrophy in cases 
where the clinical symptoms seem to indicate a catarrhal jaundice. 
(2) In pulmonary tuberculosis, a determination of the amino-acids 
in the urine gives a better indication of the state of the liver than 
palpation and percussion of the organ. (3) In hepatic cirrhosis, a 
pathological amino-aciduria appears first in the terminal stages of the 
disease, when the clinical symptoms indicate a contracted liver. 

Recent Progress in Our Knowledge of Parasitic Worms and Their 
Relation to the Public Health.— Nico. (Parasitology, London, 1922, 
14, 378) publishes a review of the important advances in parasitology 
of the last ten years, together with references to the literature up to the 
end of 1921, with a few of more recent date. Of the facts brought out 
by the author, only a small number can be referred to here. Of impor- 
tance to American tourists intending to visit the Nile are Leiper’s con- 
clusions on the prevention of bilharziasis. He showed, among other 
things, that infection in towns is acquired from unfiltered water, which, 
in addition to filtered water, is still supplied, even in Cairo, though 
here it is delivered by a separate system of pipes. The occurrence of 
pneumonia in helminth infections has been brought into much promi- 
nence by recent work in connection with ascaris infection. Both 
Ransom and Stewart have definitely concluded that pneumonic symp- 
toms are a regular concomitant of ascaris infection. In fact, Stewart 
regarded the onset of such symptoms in his experimental animals as 
definite evidence that ascaris infection had taken place. Ransom, 
moreover, associates the pneumonic disease, known as “thumps” in 
young pigs, with ascaris infection and by analogy suggests that many 
cases of pneumonitis in human beings, particularly children, are pos- 
sibly the result of invasion of the lungs by infecting ascaris larvee. 
Many other matters of great medical interest are reviewed, among 
which may be mentioned flies as carriers of parasitic infection, the 
occurrence of nematodes of the genus T'richostrongylus as human para- 
sites, the route of invasion in ascaris infections and so on. 


Ankylostoma Braziliense.—Lane (Ann. Trop. Med. and Parasitol., 
1922, 16, 347) offers evidence to prove the identity of A. braziliense and 
A. ceylonicum, both of which have been encountered in man, the former 
being found first in Brazil, the latter in material from Ceylon. In a 
recent report (Jbid., 1922, 16, 223) the author reports finding A. bra- 
ziliense in man in 4 of 64 autopsies performed in Manaos, Amazonas, 
Brazil. 
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Diverticulum of Bladder.—Baui (St. Bartholomew's Hosp. Repts., 
1923, 56, 159) says that diverticula of large size are relatively uncom- 
mon lesions. They exist both in the presence of and without obstruc- 
tive lesions in the urethra or bladder. In both cases they probably 
have the same origin. Some defect in the bladder wall, either a gap in 
the musculature or a deformity resulting from the persistence of a por- 
tion of the urachus or an accessory ureteric bud. They seldom give 
rise to symptoms within the first three decades of life and then either 
from retention of urine or infection. Stone formation is a common 
complication. Radical removal is the only satisfactory method of treat- 
ment and preferably by extravesical excision. Palliative methods of 
treatment should be reserved for those cases in which a radical opera- 
tion is contraindicated. 

Mercury Inhalation Therapy of Syphilis.—Gurman (Am. Jour. 
Syph., 1923, 7, 326) says that evidence is submitted to prove that the 
respiratory tract is a desirable route for the administration of all 
drugs effective upon the general organism, especially mercury, because 
the absorption area of the respiratory tract is enormous, many times 
greater than the external surface of the body. The very dense capil- 
lary network of the pulmonary tissue and its immense quantity of 
blood, renewed more frequently than that of the other capillaries, 
favors immediate transportation of absorbed vapors. The very thin 
partition between vapors in the alveolar spaces and the blood in capil- 
laries favors rapid diffusion. The ready vaporization, the nascent 
state and the peculiar molecular construction of mercury, all favor 
rapid diffusibility, absorption and effectiveness. Physiological data 
has been offered to prove that inhaled mercurial vapor is absorbed 
almost entirely from the respiratory and not the gastro-intestinal tract. 
Moreover, evidence has been offered which proves that inhaled vapors 
are not toxic or harmful to the respiratory tract. 

The Surgery of Ectopic Kidneys.—Cautk (Ann. Surg., 1923, 77, 
63) says that there are two main types of dystopic kidney: The single 
ectopic kidney, usually situated over the sacral promontory with 
the other kidney in normal position; while the second type is the fused 
ectopic kidney, extremely rare in occurrence, with definite fusion of 
renal tissue. The renal pelvis varied markedly in size and shape 
with short ureters. The single ectopic kidneys in the author’s series 
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all showed infection. All were associated with bladder symptoms. 
Three cases showed large hydronephroses, which is a condition quite 
common in such kidneys. Another showed a tuberculous renal occlu- 
sion. Several of the cases which were thought to be abdominal con- 
ditions show the importance of urinary examination, but urinalysis 
gave the first clue to the true nature of the lesion. Streater lays down 
the following rules of dealing with ectopic kidneys in pregnancy: If 
discovered at beginning of pregnancy, laparotomy, dislocation or 
fixation should be done; if discovered later, the advisability of the 
induction of premature labor should be considered; a normal kidney 
should not be removed shortly before or during labor;-if discovered 
after labor has begun a pathological kidney may be punctured to 
allow delivery and a nephrectomy done later. 

Etiology of Varicose Veins.—NicHoLson (Arch. Surg., 1923, 7, 47) 
says that since the saphenous vein opening into the femoral is always 
protected by two or more valves and the saphenous wall must at 
least intermittently bear the weight of the contained column of blood, 
it appears that the primary cause for varicose veins is not valvular 
insufficiency and static pressure. The infrequency of varices in the 
arms, where the weight of the column of blood in the veins is from a 
level only a little above the elbow, proves that static pressure is a 
secondary factor. Similarly, the relatively less severe process in the 
upper saphenous as compared with lower levels support this conclusion. 
The primary cause may be mechanical, trophic, inflammatory or toxic. 
Valves in the veins of the legs do not relieve the vessel walls of static 
pressure exerted by the contained column of blood. The chief func- 
tions of the valves are to aid the muscles as they contract in pumping 
the blood toward the heart, to direct the blood toward the heart, to 
prevent blood from being forced backward by intermittent muscular 
or mechanical pressure. 

The Clinical Pathology of Pyloric Occlusion in Relation to Tetany. 
—Murray (Arch. Surg., 1923, 7, 166) says that with stenosis of the 
pylorus, hydrochloric acid cannot pass into the intestines and be 
reabsorbed. It is expelled by vomiting or washed out by gastric lavage. 
The result is a disturbance of the acid base balance in the blood tissues. 
The blood findings in the author’s patients were similar to those in 
dogs after experimental pyloric occlusion, namely an increased carbon- 
dioxide and urea and a diminished chloride content. There is almost 
certainly a relationship between the recorded blood changes, and the 
condition of tetany that may develop in severe cases. It is considered 
by the author from his cases, experiments and laboratory findings that 
nerve irritation is increased by a fall in the hydrogen-ion concentration 
of the blood or by a rise in the sodium-calcium ratio. The treatment * 
of gastric tetany is operative. It is always the result of obstruction 


Recent Progress in the Treatment of Chronic Empyemas.—HrpBLom 
(Northwest Med., 1923, 22, 115) says that faulty drainage in acute 
empyema seems by far the most common cause of chronic empyema. 
The opening may be too high and too far forward, so that dependent 
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drainage is not secured. Secondarily infected tuberculous empyema 
is fairly common and is the most persistently chronic of all types. 
Lost drainage tubes and the possibility of the presence of seqiestered 
fragments of denuded rib stumps are probably less often recognized. 
Constitutional diseases, such as syphilis, anemia, nephritis and amy- 
loidosis give same clinical characteristics noted in secondary tubercu- 
lous cases. The only procedure representing a conservative type of 
surgery was the little used decortication operation. The more con- 
servative methods of non-operative treatment, such as attempted 
sterilization of the cavity by the injection of formalin in glycerine, 
were regarded as of very limited application. The recent introduc- 
tion of hypochlorite solution irrigation, has made possible the cure 
of some of these patients who can thereby be rendered good surgical 
risks. Dakin specified that the solution should be between 0.45 and 
0.5 per cent in free chlorine content. 


Carcinoma of Floor of Mouth. —Quick (Am. Jour. Roentgenol., 1923, 
10, 461) says that carcinoma of the floor of the mouth is a distinct 
clinical entity with peculiar therapeutic problems, which render it 
unlike any of the other intraoral groups. It is the belief of the author 
from this experience to date that interstitial radiation by means of 
unfiltered radium emanation tubes is the agency of choice in treatment 
of the primary lesion. The problem of dealing with the metastatic 
extension of disease to the cervical nodes is best handled on a con- 
servative basis, using a combination of surgery, radium and roentgen- 
rays. 
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Consideration of the Causes of Stillbirths and Neonatal Deaths. — 
Battey (Arch. Pediat., 1923, 40, 226) says that certain facts stand out 
in the consideration of the deaths in the two clinics under his observa- 
tion. First, in the adjoining districts covered by these institutions 
syphilis and toxemia play a minor part as a causation of fetal and neo- 
natal death. Undoubtedly this is due to the close control of these 
patients in the prenatal clinics. Their efforts in prenatal care hereto- 
fore have been directed largely toward the correction of these two etio- 
logical causes and now, having been successful in a regime which does 
alter this factor, it would seem as if we must turn our efforts into 
another line. Another impressive fact concerning this study is that 
from an operative standpoint there is still a field for improvement. The 
direction that this must take has been shown to be better skill in deliver- 
ing mothers by operative measures. The prevention of prematurity 
and the care of the premature in the neonatal period offer new problems, 
and in a field almost untouched and apparently one in which we might 
accomplish a great deal. In the first place these women must come to 
the prenatal clinics earlicr in pregnancy, and it must be clearly under- 
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stood that possibilities of disaster as regards the fetus are as great in 
the seventh and eighth months of pregnancy as at term. There is a 
question as to the value of the nursing prenatal care as at present con- 
ducted. It seems more to the point to have this work conducted by well- 
trained physicians for the solving of this difficult and intricate problem. 
The probabilities are that more will be accomplished by a thorough social 
service nursing regime and by the patients’ being brought into the 
clinic much more frequently to see the physician than is now the custom. 
In those instances where the patient is unable to come because of illness, 
she should be visited by a physician from the clinic or removed to the 
hospital. Those patients showing a trace of albumin in the urine must 
be considered as abnormal and their metabolism should be studied in 
the most thorough manner. A laboratory should be established in every 
prenatal clinic and a hospital should be supplied where such studies 
may be conducted. While it is impossible to consider the hospitaliza- 
tion of the majority of these women, rest and freedom from exertion 
should be provided by admitting to their homes prenatal workers of the 
mothers’ aid type, so that the general housework may be lifted for 
them. The premature infant should be looked after by the trained 
pediatrician. Some of the most difficult problems in physiological and 
pathological aspects present themselves in this group, and these infants 
are at present cared for by the obstetricians, whose minds must be filled 
by the problems of pregnancy and labor. The association of the obstet- 
rician and the pediatrician should be a close one, but the entire charge 
of the newborn child, whether premature or not, should be in the hands 
of the latter. This ideal arrangement is already working in some insti- 
tutions. If the obstetrician has the amount of his work reduced in 
this way he may find time to investigate the conditions related to the 
production of premature birth. 

A Clinical and Roentgen-ray Study of Tuberculous Broncho-adenop- 
athy.— Frazer and MacRark (Jour. Am. Med. Assn., 1923, 80, 1292) 
indicate that in the picture of the chest that the contour should be 
symmetrical, the trachea in the midline bifureating in front of the 
body of the fourth dorsal vertebra or a little lower. The mediastinal 
shadow shows the heart to be more nearly transverse than in the adult, 
and in the very young the thymus shadow is sometimes recognized 
about the aortic arch when no symptom of enlarged thymus exists. 
The domes of the diaphragm are smooth and the right diaphragm is in 
front of the eighth interspace and the left is slightly lower. The hilum 
or root shadow is located in the inner zone and extends upward to about 
the fifth rib posteriorly and downward until it crosses four ribs and 
intervening spaces. Its width and density vary greatly in health. The 
lung fields show no markings in the outer zone and in the very young 
in the middle zone. At birth lung markings, as trunk shadows, are 
absent and the hilum shadow is small. As the child gets older, dust 
inhalations and infections make far more distinct shadows. The hilum 
shadow is produced by lymph nodes, thick-walled bronchial tubes, 
blood-filled vessels and connective tissue binding them together, and 
these shadows increase in density and area whether a history of infec- 
tions is obtainable or not. Lymphadenopathy becomes apparent after 
the common diseases of childhood, especially those which involve the 
respiratory tract, such as whooping-cough and measles; but it must 
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be remembered that the lymphoid tissues in children are peculiarly 
prone to infections, notable chronic appendicitis and diseased teeth 
and tonsils. These causes must be excluded before making a diag- 
nosis of tuberculosis as the cause of large hilum shadows. There is a 
group presenting as its salient feature marked tracheobronchial lymph 
glands and another group in which the same hypertrophy is asso- 
ciated with calcification of glands. All of the first group gave a posi- 
tive Pirquet reaction and had known tuberculous foci elsewhere in the 
body. Those with calcified glands occurred in cases in which tuber- 
culous bone lesions were present, with the exception of one case of 
osteomyelitis which gave a negative Pirquet reaction. If the roent- 
genogram had been relied upon exclusively some faulty deductions 
might have been made, for all of these children were in good health so 
far as their chests were concerned. — It is striking that all cases in which 
bone lesions existed showed marked calcification of hilar lymph nodes, 
and the question arises as to whether or not the calcification of these 
nodes necessarily indicates the presence of a tuberculous process. 

The Transmission of Syphilis to the Second Generation.—Cookr 
and JEANS (Am. Jour. Syph., 1922, 6, 569) say that it is highly probable 
that all mothers of syphilitic children are infected, although occasion- 
ally mothers of syphilitic children have negative Wassermann reactions, 
and more often mothers of older syphilitic children have negative 
Wassermann reactions or weakly positive reactions. In all such in- 
stances the maternal infection is latent. A strongly positive Wasser- 
mann reaction in the mother does not mean that her infant will neces- 
sarily be infected, and consequently a syphilitic mother may bear a 
healthy child. When the mother’s Wassermann reaction is positive 
with the cholesterolized antigen only, the chances are about 7 to 1 that 
the infant is not syphilitic. In most instances the father brings the 
infection into the family, although nearly 40 per cent of the fathers of 
syphilitic children have negative Wassermann reactions at the time 
when the children are examined. The male may therefore transmit 
the disease after his infection has become latent. Transmission to the 
third generation is possible but this is incapable of proof. Identical 
or single ovum twins born to a syphilitic mother are both infected or 
both escape the disease. Double ovum twins have the same fate as 
children of two successive pregnancies. Either, neither or both may be 
infected. Adequate treatment of the syphilitic mother during preg- 
nancy will result in a non-syphilitic infant, if the treatment is instituted 
before the fetus is infected. Often a relatively small amount of treat- 
ment is necessary to accomplish this. Subsequent pregnancies are not 
protected unless treatment is continued. It is probable that where a 
mother becomes infected during pregnancy, the fetus is infected also, 
but the treatment of the mother may be followed by a milder infection 
in the infant or lessen the danger of a fatal infection in utero. Placentas 
of syphilitic infants show characteristic diffuse microscopical changes in 
27 per cent of the cases. When such changes are present the infant 
later proves syphilitic in every instance. Syphilitic infants at birth 
have Wassermann reactions in the following proportion: 37 per cent 
negative; 18 per cent weakly positive and 45 per cent strongly positive. 
After the first few weeks or months all syphilitic infants have strongly 
positive reactions. 
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Infantile Eczema and Examination of the Stools.—Wuire (.lrch. 
Dermat. and Syph., 1923, 7, 50) gives the following instructions for 
the management of infantile eczema (he has popularized in this country 
the crude coal-tar treatment of infantile eczema which has been one 
of the most valuable therapeutic measures ever proposed for the 
treatment of this condition): (1) The baby is not to be taken out- 
doors, but is to be kept in a room with a southerly or westerly exposure; 
the heat is to be turned on, the window to be open day and night and 
a screen to be so arranged that neither wind nor sun shall strike the 
baby. (2) When the baby is to be fed or bathed, or its clothes are 
to be changed, it is to be taken to an adjoining warm room and returned 
as soon as possible afterward; wet or soiled diapers must be changed 
at once. (3) Care must be taken that the baby is not too warmly 
dressed. Overheating congests the skin and consequently increases the 
itching, one of the great hindrances to a rapid cure; rubber diapers 
must not be worn. (4) If the baby shows any desire to scratch, the 
sleeves of the nightdress must be firmly attached with a strong safety- 
pin to the diapers. The widely advertised aluminum mitts can do 
much damage and the stiff elbow joint cuffs do not prevent the use 
of the straight arm as a scratcher. (5) No soap or water should touch 
the eczematized skin, but the unaffected portions of the body may and 
should be bathed daily with tepid starch water, and, if necessary, a 
superfatted cold-cream soap may be used. (6) No change in the diet 
is to be made at the first visit. (7) Night and morning, the followiig 
paste should be applied to the diseased skin, care being taken that the 
paste is black and never olive-green: Crude coal-tar and zine oxide, 2 
parts each; cornstarch and petrolatum, 16 parts each; the paste should 
be buttered on with a wooden throat stick and never bandaged; before 
each application, all remnants of the previous inunction should be 
removed with sterilized gauze wet with olive oil and the fresh ointment 
applied immediately afterward. In preparing the paste, the crude 
coal-tar should be rubbed up gently and persistently with the zinc 
oxide. This combination with the metal prevents the extraction of 
the crude oil from the tar. If this oil is separated from the mother 
substance, we have the mischievous, irritating olive-green mass which 
may produce a dusky erythema, pustules and possible toxic absorption, 
resulting in headache, malaise, nausea or vomiting and pyrexia. After 
the crude coal-tar and the zine oxide have been well incorporated, the 
product should be passed through a fine sieve and rubbed up with the 
well-mixed cornstarch powder and petrolatum. In case the sealp is 
involved, we omit the cornstarch from the prescription. Do not 
hesitate to use this black ointment on the most excoriated and aggra- 
vated skin. If the eczema is a dry one, use 20 grains (1.3 gm.) of 
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crude coal-tar instead of the customary 30. The mother should be 
told that the resultant black stains can be removed from the clothes 
by thorough impregnation with lard, followed by washing with a 
pure hard soap and hot water. These instructions are to be followed 
to the letter for one week, and the child is then to be examined 
again. ‘The author emphasizes the importance in the small group of 
cases which resist this treatment, of making a careful examination 
of the stools. Abnormal stools seemingly accompany every obstinate 
example of infantile eczema. Excessive fat occurs in 60 per cent; 
excessive starch in 40 per cent, excessive sugar in 20 per cent and 
excessive protein in 10 percent. Rectification of the diet was attended 
by distinct success in a great majority of the cases. A considerable 
series is reported in detail and forms the basis for the author's insist- 
ence that properly performed stool examinations are a necessary part 
of the proper examination and treatment of children with infantile 
eczema. 


Sulpharsphenamine.—VorcTiin, JoHNSON and Dyer (Pub. Health 
Repts., November, 1922, p. 2783) discuss the preparation, chemical 
constitution and chemotherapeutic value of sulpharsphenamine. This 
drug has been used abroad under the trade name of “Sulpharsenol,”’ 
prepared by a secret process. The new drug is much more stable 
than neo-arsphenamine, and its trypanocidal action definitely more 
marked. In its ultimate sterilizing power it closely approaches 
arsphenamine (606) itself. The drug is prepared from arsphenamine, 
formaldehyde and sodium bisulphite and differs from neo-arsphena- 
mine by the presence in the side chains of one more atom of oxygen. 
The drug may be given intramuscularly in 30 to 40 per cent solution, 
without marked irritation, and its colloidal character is evidenced by 
the fact that in this concentration it forms a jell. The trypanocidal 
action is reported by these investigators as distinctly slower but ulti- 
mately more complete. Spirochetes may not disappear from active 
lesions for more than twenty-four hours. The dose at present recom- 
mended is 4 dgm. every five days given intramuscularly. In a sub- 
sequent publication by Voreriin, SMira, Dyer and THompson (Pub. 
Health Repts., 1923, 38, 1003), further studies of the penetration of 
the cerebrospinal fluid by arsenic in various organic arsenicals is 
reported. The authors introduced into the subarachnoid space of the 
rabbit active trypanosomes in a known concentration. Meningeal 
infection remains local long enough to test the efficiency of trypano- 
cidal drugs by the intravenous route. In studying a number of prepa- 
rations, including tryparsamide, sulpharsphenamine, arsacetin, neo- 
arsphenamine, arsphenamine and silver arsphenamine, it was found 
that from the standpoint of penetration of the meninges with sterilizing 
effect, arsphenamine, neo-arsphenamine, silver arsphenamine and 
some other compounds had a relatively low efficiency except in enor- 
mous dosage. Sulpharsphenamine proved to be the most effective 
arsenobenzol derivative. It compared favorably with tryparsamide 
and 3-amino-toxyphenylarsonic acid in penetrative power. Studies of 
the action of these drugs by this biological method indicate that the 
best results with any arsenical will probably be obtained by using 
single large doses approaching closely the maximum tolerated dose 
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and given a week apart, rather than by smaller doses at shorter inter- 
vals. Sulpharsphenamine used in the treatment of syphilis of the 
nervous system should be given intravenously (personal communica- 
tion). 


The Diagnosis of Cardiovascular Syphilis —Rrip (Boston Med. and 
Surg. Jour., 1923, 188, 189) finds that syphilis was present as the 
‘ause of cardiovascular disease in 11.5 per cent of 100 successive 
patients dying in the medical wards of the Boston City Hospital. He 
quotes Lamb who has estimated that 15 to 25 per cent of organic 
heart disease in a general hospital is syphilitic and that itis present in 
50 to 75 per cent of patients affected by syphilis. The author points 
out that the first essential in the diagnosis of cardiovascular syphilis 
must be a wider recognition by the clinician of the fact that it is an 
important element to be considered in the diagnosis of all cardiac 
diseases. The history of a chancre is commonly denied. Too much 
reliance must not be placed upon the marital history as regards mis- 
carriages, still-births or living children. The general examination 
should include a search for syphilis elsewhere in the body. Cardio- 
vascular syphilis may be symptomless unless complications have ensued. 
If there be symptoms, pain and shortness of breath, both located by 
the patient as under the upper sternum, are most typical. The pain 
shows the radiation similar to that in angina pectoris. Enlargement 
downward and to the left and an abnormal supracardiac dulness are 
common. The most frequent murmur is a systolic one at the aortic 
area. The aortic second sound is often of a duller tone as in arterio- 
sclerosis. There is nothing characteristic in the blood-pressure findings 
unless the complication of the aortic insufficiency has ensued. A 
positive Wassermann reaction is of value in supporting the diagnosis 
but a negative report is often received and should not be allowed to 
shake the diagnosis of cardiovascular syphilis if sufficient other data 
point to the presence of that disease. The roentgen-ray findings are 
often of great value, but may fail to detect early cases in whom only 
a tentative diagnosis may be possible. The therapeutic test for 
syphilis is of definite value in doubtful cases and should be more fre- 
quently used. Diagnosis cannot rest on any one point, but requires 
careful attention to all the factors in the case. 
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The Duration of Feeding by Nursing.—(Jour. Am. Med. Assn., 1923, 
80, 113). An editorial upon this subject comments upon recent articles 
in which the rate of secretion of breast milk was studied. To secure 


OBSTETRICS 613 


the best results for mother and child the question arises as to how long 
the nursing infant should be allowed to remain at the breast. If the 
total time is computed it may be found that considerable of the mother’s 
attention is required for this purpose. If the mother be a wage earner or 
the head of a large household, this may become important. The usual 
tradition is that twenty minutes should suffice for each feeding, but SmirH 
and Merritr (Am. Jour. Dis. Child., 1922, 24, 413) have studied this 
question by weighing infants at various periods of the nursing act. 
They found that from 40 to 60 per cent of the child’s milk is obtained 
in the first two minutes, and from 60 to 85 per cent in the first four 
minutes. This is independent of the character of the supply, and 
whether it is abundant, moderate or scanty. Very few nursing infants 
get any milk whatever after eight minutes. These studies would 
indicate that a normal child gets enough milk from one breast if it 
nurses only from six to eight minutes, rarely from ten to twelve. From 
this it is reasoned that bottle-fed babies should not have a bottle 
more than ten minutes. 


The Pelvic Fascias.—F RANK (Am. Jour. Obst., 1923, 6, 8) con- 
tributes an illustrated article upon the treatment of cystocele, recto- 
cele and uterine prolapse. This article is based upon his studies in 
the anatomy and pathology of the pelvic fascias. He finds that the 
bony pelvis is closed in by a bowl-shaped musculo-fascial diaphragm, 
which he calls the levator plate. In its anterior portion this dia- 
phragm has an elliptical or genital hiatus, bordered laterally by the 
levator edges. This gap is partially closed and the diaphragm is 
reinforced by a strong fascia, the triangular ligament, which extends 
from one pubic ramus to the other. The urethra and vagina pierce 
the triangular ligament. The uterus, bladder and rectum are retained 
in their normal positions by strong yet elastic bands of connective 
tissue and unstriped muscle, most important of which are the para- 
metria, pubo-cervical fascia, paraproctium and paracolpium. The 
pelvic diaphragm takes up exceptional and especially short, excessive 
strains and stresses. It is unable to support the pelvic viscera alone. 
The round ligaments and sacro-uterine ligaments possess little tensile 
strength and serve merely to tilt the uterus forward or backward. 
Injuries, resulting almost exclusively from childbirth, cause defects in 
the pelvic tissues followed by cystocele, rectocele and prolapse. When 
considering the question of intervention, careful selection of cases is 
necessary. No operation is required in many patients with minor 
injuries. Patients who are still bearing children may be treated by 
palliation, and old and debilitated patients must be so treated. In 
operating upon women in the age of child-bearing, plastic vaginal 
repair must not narrow this canal to excess, and the only operation 
justifiable for correcting retroflexion is the shortening of the round 
ligaments. Ventrofixation is indicated after the menopause or after 
sterilization. There is a close analogy between operation for the cure 
of abdominal hernixe and operation for the repair of cystocele and of 
high and low rectocele. To secure a good result it is essential that 
tears in the fascia are brought together and that the genital hiatus 
is perinanently narrowed. It is only in exceptional cases that opera- 
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tion by vaginal interposition, vaginal hysterectomy and obliteration 
of the vagina should be performed. In discussion, Vineberg, like the 
writer, had been impressed by the importance of saving the cellular 
tissue surrounding the cervix uteri. In operating for rectocele he is 
accustomed to the denudation posteriorly almost to the cervix, making 
a wide denudation and passing the sutures so as to embrace the fascia 
externally, coming out on the opposite side at the point of entrance. 
Some cases of cystocele where the whole anterior vaginal wall pro- 
lapses he considered practically incurable. Taylor believes that 
many women in the child-bearing age who have lacerations should 
have these closed to avoid the injury to the general health and the 
progressive relaxation of tissues which they cause. Where patients 
are beyond the child-bearing age the plan of operation is not, strictly 
speaking, by interposition, but by replacing the bladder and retaining 
it in a position approaching the normal. Hysterectomy is rarely 
indicated for prolapse, and in women beyond the child-bearing age 
when plastic work is done, a firm fixation of the fundus of the uterus 
to the abdominal wall gives good results. 

Hemorrhagic Lesions of the Placenta.—McNa tury and DiecKMANn 
(Am. Jour. Obst., 1923, 57, 55) publish an illustrated paper upon this 
subject, giving the result of studies which they have undertaken to 
ascertain the relation between hemorrhagic lesions of the placenta 
and the formation of white infarcts. Such study is timely, for infarcts 
of the placenta are not unusual, and their significance is not always 
understood. The writers find that at least some of the usual white 
infarcts which are caused by changes in the villi may first be red in 
color. It is proper to apply to these the term “red infarets.”” Other 
lesions that have received different names should not be called red 
infarcts because they are really not infarcts but collections of blood. 
It would be better to call these “hematoma” or “hepatization,” and 
the choice of term would depend upon whether the lesion was cir- 
cumscribed or diffused. They all have a common cause. The villi 
are nourished primarily by maternal blood. When collections of 
blood form in the placenta, white infarcts may begin in two ways. 
In one the blood itself is actually changed into a white infarct, which 
in its gross appearance does not differ from any other. In another 
sort of lesion the blood collected in the placenta causes infarction of 
the surrounding villi through its interference with the maternal cir- 
culation. It is possible for white infarcts to form without lesions in 
the arterial fetal system, but it is not at present known whether this 
is true of all infarcts. 

Birth Control—Libel Action.—A case is reported (Jour. Am.’ Med. 
Assn., 1923, 80, 1016) occurring in London where a female physician, 
well educated and the president of a society and the author of several 
books on sexual subjects, brought action against a physician because 
he attacked her character in a book written by him on birth control. 
The plaintiff was conducting a clinic to teach contraceptive methods 
among the poor. On her side testimony was given to the effect that 
her books were decent and that her society and clinic were doing 
good. It was also testified that if cleanliness were maintained the 
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methods which she recommended were not dangerous. There was 
considerable testimony supporting the plaintiff. Testimony of equal 
value was given for the defendant. He was a Roman Catholic, but 
did not write the book at the suggestion of the Church. In summing 
up, the Lord Chief Justice submitted to the Jury four questions which 
were answered: Were the words complained of defamatory? Yes. 
Were they true in substance and in fact?) Yes. Were they fair com- 
ment? No. What should the amount of damages be? $500. After 
legal arguments the Judge gave judgment for the defendant. 
Separation of the Symphysis Pubis During Labor.—TrLrair recently 
reported before the New York Obstetrical Society (Am. Jour. Obst., 
1923, 5, 91) 3 cases of separation of the symphysis during labor. The 
first was a primipara, aged twenty-six years, who after a very long 
first stage was delivered by a high forceps application. During the 
extraction the pelvis was felt to suddenly give way. The baby was 
large, and there was profuse bleeding from the anterior vaginal wall. 
On examination, the entire anterior vaginal wall, urethra and labia 
were separated from the ramus pubi on the left side. The bladder 
was not injured and there was a separation of the pubic bones of 
about 3 cm. A retention catheter was inserted and _ lacerations 
repaired. Two days after labor a profuse, purulent discharge occurred 
from behind the pubes. The sacro-iliac joints were not involved. 
After a mild septic infection the patient made a tedious recovery. A 
fibrous union formed, and in four weeks the patient was able to walk 
without difficulty. In the second case a small multipara had a rapid, 
hard labor with large child. Delivery was spontaneous and followed 
by moderate shock. The roentgen-ray showed separation of the 
symphysis. There were no lacerations, and with retention dressings 
the patient made a good recovery, being able to walk on the sixteenth 
day without difficulty. The third case, a primipara, aged twenty- 
four years, was brought to the hospital still under ether, having just 
been delivered in her home by forceps and with the vagina packed 
to control hemorrhage. On the following day the packing was 
removed, but it was found that the anterior vaginal wall and urethra 
were torn from the pubic bones, the lacerations extending into the 
prevesical space. The pubic joint had been opened, and the ends 
of the bones were 10 cm. apart. A permanent catheter was used. 
The wound was packed to control hemorrhage and the pelvis strapped. 
On the day following there was a temperature of 103° F., pulse of 
140, with pain and tenderness. For three weeks the patient was 
septic, but in five weeks had recovered and was able to walk. In 
discussion, a case was described in which a woman had premature 
twins, very easily delivered, but who also had a separation of the 
symphysis and a great deal of pain. In another case, during each of 
three pregnancies the patient suffered greatly from the symphysis 
and recovered as soon as pregnancy ended. Others reported quite 
as many of these cases after spontaneous as after instrumental 
delivery. The practice of applying the forceps to the floating head 
is thought to be the principal cause of this accident. In one such 
case the bladder was lacerated. One case was reported of postpartum 
separation of the symphysis. The woman was brought to the hos- 


614 PROGRESS OF MEDICAL SCIENCE 


tion by vaginal interposition, vaginal hysterectomy and obliteration 
of the vagina should be performed. In discussion, Vineberg, like the 
writer, had been impressed by the importance of saving the cellular 
tissue surrounding the cervix uteri. In operating for rectocele he is 
accustomed to the denudation posteriorly almost to the cervix, making 
a wide denudation and passing the sutures so as to embrace the fascia 
externally, coming out on the opposite side at the point of entrance. 
Some cases of cystocele where the whole anterior vaginal wall pro- 
lapses he considered practically incurable. Taylor believes that 
many women in the child-bearing age who have lacerations should 
have these closed to avoid the injury to the general health and the 
progressive relaxation of tissues which they cause. Where patients 
are beyond the child-bearing age the plan of operation is not, strictly 
speaking, by interposition, but by replacing the bladder and retaining 
it in a position approaching the normal. Hysterectomy is rarely 
indicated for prolapse, and in women beyond the child-bearing age 
when plastic work is done, a firm fixation of the fundus of the uterus 
to the abdominal wall gives good results. 

Hemorrhagic Lesions of the and DirckKMaNn 
(Am. Jour. Obst., 1923, 57, 55) publish an illustrated paper upon this 
subject, giving the result of studies which they have undertaken to 
ascertain the relation between hemorrhagic lesions of the placenta 
and the formation of white infarcts. Such study is timely, for infarcts 
of the placenta are not unusual, and their significance is not always 
understood. The writers find that at least some of the usual white 
infarcts which are caused by changes in the villi may first be red in 
color. It is proper to apply to these the term “red infarcts.”” Other 
lesions that have received different names should not be called red 
infarcts because they are really not infarcts but collections of blood. 
It would be better to call these “hematoma” or “hepatization,” and 
the choice of term would depend upon whether the lesion was cir- 
cumscribed or diffused. They all have a common cause. The villi 
are nourished primarily by maternal blood. When collections of 
blood form in the placenta, white infarcts may begin in two ways. 
In one the blood itself is actually changed into a white infarct, which 
in its gross appearance does not differ from any other. In another 
sort of lesion the blood collected in the placenta causes infarction of 
the surrounding villi through its interference with the maternal cir- 
culation. It is possible for white infarcts to form without lesions in 
the arterial fetal system, but it is not at present known whether this 
is true of all infarcts. 


Birth Control—Libel Action.—A case is reported (Jour. Am.’ Med. 
Assn., 1923, 80, 1016) occurring in London where a female physician, 
well educated and the president of a society and the author of several 
books on sexual subjects, brought action against a physician because 
he attacked her character in a book written by him on birth control. 
The plaintiff was conducting a clinic to teach contraceptive methods 
among the poor. On her side testimony was given to the effect that 
her books were decent and that her society and clinic were doing 
good. It was also testified that if cleanliness were maintained the 
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methods which she recommended were not dangerous. There was 
considerable testimony supporting the plaintiff. Testimony of equal 
value was given for the defendant. He was a Roman Catholic, but 
did not write the book at the suggestion of the Church. In summing 
up, the Lord Chief Justice submitted to the Jury four questions which 
were answered: Were the words complained of defamatory? Yes. 
Were they true in substance and in fact? Yes. Were they fair com- 
ment? No. What should the amount of damages be? $500. After 
legal arguments the Judge gave judgment for the defendant. 
Separation of the Symphysis Pubis During Labor. —T'eLratr recently 
reported before the New York Obstetrical Society (Am. Jour. Obst., 
1923, 5, 91) 3 cases of separation of the symphysis during labor. The 
first was a primipara, aged twenty-six years, who after a very long 
first stage was delivered by a high forceps application. During the 
extraction the pelvis was felt to suddenly give way. The baby was 
large, and there was profuse bleeding from the anterior vaginal wall. 
On examination, the entire anterior vaginal wall, urethra and labia 
were separated from the ramus pubi on the left side. The bladder 
was not injured and there was a separation of the pubic bones of 
about 3 cm. A retention catheter was inserted and _ lacerations 
repaired. Two days after labor a profuse, purulent discharge occurred 
from behind the pubes. The sacro-iliac joints were not involved. 
After a mild septic infection the patient made a tedious recovery. A 
fibrous union formed, and in four weeks the patient was able to walk 
without difficulty. In the second case a small multipara had a rapid, 
hard labor with large child. Delivery was spontaneous and followed 
by moderate shock. The roentgen-ray showed separation of the 
symphysis. There were no lacerations, and with retention dressings 
the patient made a good recovery, being able to walk on the sixteenth 
day without difficulty. The third case, a primipara, aged twenty- 
four years, was brought to the hospital still under ether, having just 
been delivered in her home by forceps and with the vagina packed 
to control hemorrhage. On the following day the packing was 
removed, but it was found that the anterior vaginal wall and urethra 
were torn from the pubic bones, the lacerations extending into the 
prevesical space. The pubic joint had been opened, and the ends 
of the bones were 10 cm. apart. A permanent catheter was used. 
The wound was packed to control hemorrhage and the pelvis strapped. 
On the day following there was a temperature of 103° F., pulse of 
140, with pain and tenderness. For three weeks the patient was 
septic, but in five weeks had recovered and was able to walk. In 
discussion, a case was described in wiich a woman had premature 
twins, very easily delivered, but who also had a separation of the 
symphysis and a great deal of pain. In another case, during each of 
three pregnancies the patient suffered greatly from the symphysis 
and recovered as soon as pregnancy ended. Others reported quite 
as many of these cases after spontaneous as after instrumental 
delivery. The practice of applying the forceps to the floating head 
is thought to be the principal cause of this accident. In one such 
case the bladder was lacerated. One case was reported of postpartum 
separation of the symphysis. The woman was brought to the hos- 
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pital very septic from confinement outside the hospital, and on admis- 
sion there was no separation of the symphysis. She developed an 
exudate outside the peritoneum, which ultimately opened into the 
labium. When the tissues were incised it was found that the patient’s 
symphysis had lost its cartilage by the septic process. Ultimately 
she made a good recovery. 
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Diagnosis of Cancer of the Uterus.—It has been estimated that the 
prevalence of cancer of the uterus is increasing at the rate of about 
2.5 per cent a year. The recent report of the Census Bureau contains 
the information that about 24 per cent of the deaths among women 
during the year were from cancer of the uterus. Cancer of the cervix 
is more common than cancer of the fundus, it is relatively more malig- 
nant and grows more rapidly. Surgery is supposed to offer the best 
chance of cure, yet less than 50 per cent of such patients come to the 
Mayo Clinie while the disease is in the operable stage, according to 
Metson (Minnesota Med., 1923, 6, 110). The operable cases in the 
series observed in the Mayo Clinic were 56 per cent in 1917, 45 per 
cent in 1918, 33 per cent in 1919, 23 per cent in 1920, and 24 per cent 
in 1921. In this series the primary symptoms in order of frequency 
were bloody discharge, watery leukorrhea, hemorrhage, intermenstrual 
spotting, profuse leukorrhea, frequent and prolonged menstrual periods, 
profuse menstrual periods, pelvic or low abdominal pain and bleeding 
after intercourse. Cancer of the fundus occurs so frequently after the 
menopause that the accompanying bloody discharge is often mistaken 
for a return of the menstrual flow. As the disease progresses the well- 
known symptoms of foul, watery discharge with frequent and often 
continuous severe bleeding and pelvic pain ensue. Unfortunately it 
is in this stage, when chance for permanent cure is usually passed that 
the greater number of patients come for examination, particularly in 
cancer of the cervix. The average duration of symptoms in these cases 
before the patient came to the clinic was eleven months. Unfortunately 
the duration of the symptoms and the extent of the disease do not 
always run parallel. In an early case from the standpoint of operability, 
the symptoms may be protracted, while in an advanced case the symp- 
toms may have existed for a short time only, particularly in cancer of 
the infiltrating rather than the ulcerating type. Symptoms are mani- 
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fest in the incipient stage of cancer of the fundus and because the 
malignancy is confined to the uterus for a considerable period, opera- 
tion may be advisable even if symptoms have been present for a com- 
paratively long time. That the laity do not recognize the importance 
of the early symptoms of cancer is shown by the time interval between 
the onset of symptoms and the first consultation with the physician. 
In the cases of cancer of the cervix the average interval was seven 
months, while in cancer of the fundus the average interval was six and 
four-tenths months. If a diagnosis cannot be reached clinically in two 
or three days, material for microscopical examination should be obtained 
If the examiner has satisfied himself that there is an indurated area, 
characteristically granular, and if there is a history of a vaginal dis- 
charge of unusual amount or character, Melson believes that a specimen 
of tissue should be removed by an experienced surgeon and examined 
by an experienced pathologist. The specimen should be taken and 
the examination made with the patient prepared for operation, so that, 
in case of malignancy, radical procedures may be carried out without 
delay. In cases with presumptive symptoms of cancer of the fundus, 
a diagnostic curettage should be performed and the tissue examined 
under like conditions. Melson would impress on us that any real 
advance in the treatment of uterine cancer must come through the 
medium of early diagnosis, since statistics show that in the early treated 
cases cure is the rule. 


New Operat‘on for Uterine Retroflexion— The operation which 
KeeFE (Boston Med. and Surg. Jour., 1923, 188, 299) has added to the 
ever-increasing list of procedures for the radical cure of backward dis- 
placement of the uterus is performed in the following manner: The 
patient is placed in the Trendelenburg position at a greater angle than 
is usual. A modified Pfannenstiel, slightly curved, transverse incision 
is made through the skin and fat, down to the fascia covering the recti 
muscles. This incision, with its convexity toward the pubes, extends 
from a point one inch to the inner side of the anterior superior spine 
of the ilium to a like point on the opposite side, on a line with the upper 
border of the pubic hair. The flaps are dissected upward and downward 
for a distance of about five inches. A second vertical incision is made 
near the median line, at right angles to the original incision, through 
fascia, rectus muscle and peritoneum. A careful examination is now 
made of the abdominal contents and any pathological condition found 
is corrected. When the uterus is replaced in the normal anteverted 
position, the round ligaments are observed to be lax and of too great 
length to be of material assistance in holding the uterus in the new, 
yet normal position. The slack in the round ligaments is now taken 
up by shortening them with the following procedures: An incision 
two inches in length is made through the peritoneum covering the 
uterus and round ligament the center of the incision lying over the 
insertion of the round ligament into the uterus. The edges of the peri- 
toneum along the incision are retracted and the uterine portion of the 
incision deepened sufficiently to receive the round ligament about to 
be imbedded in it. The round ligament, freed of its overlying peri- 
toneal covering, is now grasped with forceps and drawn taut, in the 
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direction of the uterus, thus taking up the slack. The loop of round 
ligament resulting from this procedure is fixed in the slit in the wall 
of the uterus by three or four chromic gut sutures and the peritoneum 
is then drawn over the ligament and united with a continuous plain 
catgut suture. The opposite round ligament is treated in a similar 
manner. This part of the operation is then supplemented by a procedure 
which Keefe acquired from Pestallozzi, of Rome, consisting of making 
a transverse incision through the peritoneum one-half inch above the 
upper attachment of the bladder to the anterior uterine wall, separat- 
ing the bladder from the uterus as far as the junction of the cervix 
with the vagina, pulling the bladder upward and attaching it with 
four interrupted chromic catgut sutures passed through the bladder 
musculature to the anterior wall of the uterus just below the insertion 
of the round ligaments. The bladder peritoneal flap is then sutured 
to the fundus of the uterus covering over the field of operation and the 
abdominal incision is closed. 


Calculi in Upper Urinary Tract.—Experience has taught Moore 
(Jour. Missouri State Med. Assn., 1923, 20, 113) to consider every 
calculus in the urinary system a menace and the earlier removed, con- 
sistent with the patient’s convenience and general condition, the 
better. Stones within the kidney or pelvis 2 cm. or more in diameter, 
as a rule, never pass spontaneously, therefore operation is the rule. 
Whether nephrotomy, pyelotomy or nephrectomy is done depends 
upon the operator’s judgment and choice after duly considering the 
facts at hand. Ureteral calculi offer an entirely different problem, 
due to the fact that a great number of them may be removed by manipu- 
lation with ureteral instruments through a cystoscope, while it is also 
true that many of them are expelled without any manipulation. 
Results obtained from the use of various intra-ureteral manipulations 
depend upon the location, size and shape of the stone. Many large 
smooth stones may be dislodged, where under the same technic smaller 
but irregular stones could only be removed by open operation. If 
the stone is not dislodged at the first ureteral catheterization, the 
author incises the ureteral orifice with a ureteral scissors so that a 
larger instrument may be passed upward or the stone may pass down- 
ward. A ureteral dilator is then passed up the ureter as far as the 
obstruction, if possible, and the ureter is dilated as the dilator is with- 
drawn. This may be repeated at intervals of four or five days. Injec- 
tion through a ureteral catheter of a 2 per cent papaverine solution, 
to relax the ureteral musculature, and sterile olive oil, to lubricate 
the calculus and tract, have been used with good results. Similarly, 
surgical pituitrin injected subcutaneously at three-hour intervals for 
four or five doses is used for increasing ureteral peristalsis, and bella- 
donna by mouth, to the point of physiological tolerance, is used for 
relaxation. Open operation for the removal of ureteral stones should 
be resorted to only after a sufficient length of time has elapsed and other 
means have failed, or when the obstruction is so complete that danger 
of kidney destruction is evident. 
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The Dominant Reacting Tissues in Anaphylactic, Peptone and 
Histamine Shock.—‘ Canine anaphylactic shock, peptone shock and 
histamine shock are currently assumed to be identical physiological 
reactions. In each shock there is a sudden pronounced fall in arterial 
blood-pressure, the carotid pressure being reduced to about 25 mm 
of Hg by the end of two minutes.. Recovery usually begins about 
the tenth minute, the arterial pressure being restored in from thirty 
to ninety minutes, depending upon the severity of the reaction. In 
each shock fatal results may be produced by the injection of large 
doses or by the use of highly sterilized animals. In each shock there 
is a pronounced splanchnic engorgement and cyanosis, the production 
of hemorrhagic lesions in the intestinal mucosa and a reduction of 
blood coagulability.” In order to test the assumed physiological 
identity of the three shocks, MANWARING, CHILCOTE, CLARK and 
Monaco (Proce. Soc. Exper. Biol. and Med., 1922, 20, 182) conducted 
a series of experiments on dogs in an endeavor to determine ‘the topo- 
graphical distribution of the dominant reacting tissues in each shock.”’ 
It was found that anaphylactic shock did. not occur in dehepatized 
(Eck’s fistula) dogs which were unduly or highly sensitized, there 
being practically no change in the arterial blood-pressure even after 
the injecting of as large a dose as 30 cc of horse serum. The severity 
of the peptone reaction was reduced in dehepatized dogs and was 
reduced, further, in completely eviscerated dogs. On the other hand, 
the severity of the histamine reaction was not reduced in dehepatized 
nor in eviscerated dogs, indicating that canine anaphylactic peptone 
and histamine shock are not physiologically identical reactions, at 
least as far as their initial or fundamental physiological mechanisms 
are concerned, The secondary reactions, which conceivably domi- 
nate the clinical picture in each type, are due to a low systemic blood- 
pressure and are presumably identical in the three shocks. 


The Hepatic Mechanical Factor in Canine Anaphylactic Shock.— 
Certain observers have assumed that the sudden pronounced fall in 
arterial blood-pressure, the characteristic feature of acute anaphylac- 
tic shock in dogs, is due to the reduction of the available systemic 
blood volume as a result of splanchnic engorgement, which is a passive 
congestion due to hepatic obstruction. MANWARING, CHILCOTE and 
Britt (Proc. Soc. Exper. Biol. and Med., 1922, 20, 184) tested this 
theory by studying the effects on carotid blood-pressure of a mechani- 
cal obstruction to hepatic ouflow sufficient to produce a combined 
hepatic and intestinal passive congestion equal to the passive con- 
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gestion observed in anaphylactic shock. Increase in portal blood- 
pressure was taken as the index of passive congestion. The inferior 
vena cava was ligated immediately below the liver in a series of dogs, 
and six weeks later a fully compensating collateral circulation was 
found to have been established. To make the tests an enclosed liga- 
ture was placed around the vena cava just below the diaphragm. By 
partially closing this ligature, any desired degree of hepatic passive 
congestion could be produced without interfering with the return 
circulation from the hindquarters. It was found that carefully con- 
trolled increased resistance to hepatic outflow, sufficient to raise the 
portal blood-pressure to 20 mm Hg, which is greater than the maxi- 
mum portal pressure during anaphylactic shock, was without marked 
effect on the carotid blood-pressure. It was only when the vena 
‘aval ligature was completely closed so as to produce combined hepatic 
and intestinal stasis that a fall in carotid pressure was produced, at 
all comparable with the fall produced during anaphylactic shock. 
The authors conclude from these tests that the hepatic-intestinal 
passive congestion, though conceivably a factor of some importance 
to canine anaphylactic shock, is not the essential or dominant factor 
in this shock, thereby strengthening their original theory. that the 
anaphylactic reaction in dogs is essentially an explosive hepatic auto- 
intoxication, the formation or liberation of hepatic products having a 
histamine-like action on the extrahepatic bloodvessels. 

Clinical Results Outlined with Bacillus Acidophilus.—By giving a 
daily dose of 1000 ce containing 200,000,000 viable Bacillus acidophilus 
per 1 ce to a series of 30 constipated subjects, KopeLorr (Proc. Soc. 
Exper. Biol. and Med., 1923, 20, 424) found that the number of normal 
defecations was considerably increased during the treatment and 
that the beneficial influence of Bacillus acidophilus persisted for a 
considerable period of time after treatment had been discontinued. 
The use of lactose during and after ingestion of Bacillus acidophilus 
enhances the beneficial effects. A transformation of the intestinal 
flora from a proteolytic to an acidurie type, as shown by microscopical 
and plate counts, was usually accompanied by almost daily defeca- 
tions regardless of the severity of the constipation. Two cases of diar- 
rhea were treated successfully by the ingestion of Bacillus acidophilus. 


The Occurrence of Intranuclear Inclusion Bodies in Certain Tissues 
of the Rabbit Inoculated Directly with the Virus of Herpes Labialis. — 
GooppasturRE and TraGue (Proce. Soc. Exper. Biol. and Med., 1923, 
20, 400) were able to demonstrate characteristic intranuclear bodies 
like those described by Lipschutz, by inoculating a virus obtained 
from a herpetic vesicle from the human lip upon the scarified cornea 
of a rabbit. Purulent secretion was collected twenty-four hours 
after inoculation of cornea, suspended in saline solution and injected 
in small quantities with a hypodermic syringe into various tissues of 
rabbits. The intranuclear bodies were encountered in the cornea, in 
the nerve and glial cells of brain, in the ciliated epithelium of trachea, 
in the cortical cells of adrenal, in the parenchymatous cells of liver, 
in the cells of Leydig of testes and in the squamous epithelial cells of 
skin. Only within cells within the lesion could these bodies be demon- 
strated. Herpetic virus was shown to be present in the inoculated 
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brain, testicle and adrenal after inoculation of the rabbit's cornea. 
The authors believe that the demonstration of these round or oval, 
acidophilic or homogeneous or faintly granular bodies “within the 
nuclei of cells in the inoculated area is diagnostic of a take indicating 
proliferation of the virus of herpes labialis locally.” 

The Transmission of the Tetanus Antitoxin Through the Placenta. — 
Having shown that when tetanus bacilli are present in the stools of 
man an appreciable amount of antitoxin can be found in the blood, 
and having used this fact to explain in part the relatively low inci- 
dence of tetanus infections in Peking, where about a thied of the popu- 
lation are carriers of Bacillus tetani, Ten Brogeck and Bauer (Proe. 
Soe. Exper. Biol. and Med., 1923, 20, 399) conducted several examina- 
tions to determine whether or not the antitoxin passes the placenta. 
The stools of 14 of the mothers examined failed to show tetanus bacilli 
and none of their sera were able to neutralize 2 M.L. D. of toxin. 
Tests on the sera of their children were likewise negative. Six of the 
mothers proved to be carriers of tetanus bacilli, and, with one excep- 
tion, when tetanus antitoxin was found in the mother’s serum it was 
also present in the cord blood, and in the majority of cases the level 
in the two bloods was approximately the same, suggesting that the 
placenta is permeable to this antibody which would appear to have 
a simpler structure than the other so-called immune bodies which 
fail to pass this organ. Two of the babies were born with approxi- 
mately 0.25 units, 1 with 0.1 unit, 2 with 0.05 unit and 1 with no 
appreciable tetanus antitoxin in 1 ce of serum. 

The Specific Soluble Substance of Pneumococcus. —“In 1917 
Dochez and Avery showed that there was contained in filtrates from 
a pneumococcus culture and in the body fluids of experimentally 
infected animals and patients suffering from pneumonia, a soluble 
substance which reacts specifically in antipneumococcic serum of the 
homologous type. This substance which was found to be thermo- 
stable, precipitable by acetone or alcohol, non-dialyzable, and not 
digested by trypsin,”’ has been subjected to a more intensive chemical 
study by HemeLBerGer and Avery (Proce. Soc. Exper. Biol. and 
Med., 1923, 20, 434) whose findings are given verbatim: “ Eight-day, 
autolyzed cultures of Type IT pneumococcus in phosphate broth were 
concentrated to ;'< volume and precipitated with 1.2 volumes of alco- 
hol. The precipitate, centrifuged at high speed, yields a compact 
middle layer containing the specific soluble substance. By repeated 
fractionation with alcohol or acetone, first in neutral, then in acetic 
acid solution, followed by repeated fractional precipitation with 
ammonium sulphate and final dialysis, about 1 gm of a highly puri- 
fied preparation was obtained for each 75 liters of culture used. In 
its present state of purity the specific soluble substance is amorphous 
and yields a viscous solution in water. A | per cent solution gives 
no biuret test, vields no precipitate with phosphotungstic acid, mer- 
curie chloride, or lead acetate, gives a faint haze with tannic acid, 
and is precipitated by basic lead acetate. At a dilution of 1 : 1,500,000 
it still gives the Molisch reaction and yields a precipitate with Type 
Il serum: D is plus 58.7; N, 1.2 per cent; P, trace; S, none; C, 46.2 
per cent; H, 6.1 per cent. Hydrolysis yielded 79 per cent of reducing 
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sugars, of which glucose was identified by the melting-point and 
optical rotation of its phenylosazone. Earlier preparations contain- 
ing more nitrogen and yielding less reducing sugars on hydrolysis 
were not specific as high dilutions. While it is not excluded that the 
non-carbohydrate portion of the preparation is actually the carrier 
of the specific reaction, it is believed that the evidence points to the 
identity of the specific soluble substance with the polysaccharide por- 
tion, thus linking it with the bacterial gums isolated by others from 
‘capsular material, but never before connected with specificity.” 
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Botulism and the Bacillus Botulinus.—The bacteriology of botulisin 
has up to the present time received scanty attention, because the 
investigation of the subject is fraught with technical difficulties and 
because the physiological or experimental study of the disease itself 
offers more dramatic and obvious results. According to Burke, of 
Stanford University, only twelve pure cultures of Bacillus botulinus 
were available in 1919 in the United States, while in 1921, Weiss, in 
his studies at Harvard, was able to use sixteen toxin-producing strains. 
Bacillus botulinus had been cultivated in relatively few instances from 
the occurrences of botulism in Europe, namely, twelve isolations have 
been accomplished. The work of Meyer and his colleagues, of the 
University of California, and of Thom and his associates, of the govern- 
ment laboratories in Washington, and other American workers has 
demonstrated recently that this anaérobe can be readily detected and 
purified from spoiled food material, provided suitable procedures 
and specimens are examined. Thirty-five of the 101 recorded out- 
breaks in America have been proved bacteriologically or toxicologically. 
Dupovsky, Meyer and others (Jour. Infect. Dis., 1922, 31, 6, 501) 
advance our knowledge of Bacillus botulinus considerably. Dusov- 
sky and Meyer (Study No. I) describe the methods employed for the 
enrichment and demonstration of Bacillus botulinus in specimens of 
soil and its products. The composition of the medium, the prepara- 
tion and heating of the samples, the period of incubation and storage, 
the identification of the toxin and the isolation of the organism from 
toxic enrichment cultures are discussed and their value considered in 
the light of numerous experiments. It is emphasized that inexpe- 
rienced workers should question their results until they eliminate the 
danger of laboratory contamination by continuous, painstaking vigi- 
lance, proper sterilization of the culture mediums, glassware, etc., and 
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by repeated control examination. The methods applicable for the 
examination of suspected food, clinical and necropsy material, are 
described in detail. Mryer and Dupovsky (Ibid., Study No. 
state that the evidence strongly suggests that the natural habitat of 
Bacillus botulinus is found in virgin mountain or forest soil. Bacillus 
botulinus is also present in cultivated garden and field soils and their 
products. Vegetables and fruits bought in various cities and towns 
of California carry the spores of Bacillus botulinus. Type B occurs 
predominantly in cultivated and manured soils, and is probably a 
mutant of the fixed Type A. CoLeman (Ibid., Study No. IIL) found 
that the cultivated soils of a narrow strip of coast line in Santa Barbara 
County, California, are heavily contaminated with the spores of 
Bacillus botulinus, Type A, as well as with those of Bacillus tetani, 
and that the virgin soil from the mountain range behind this strip 
of land contains the spores of Bacillus botulinus, Type A. Meryer 
and Dusovsky (Ibid., Study No. IV) studied the distribution of the 
spores of Bacillus botulinus in the United States. They made a gen- 
eral survey, during which 1538 soil, vegetable, feed and manure speci- 
mens of every state of the United States except Virginia were studied. 
They state that Bacillus botulinus is a common soil anaérobe of the 
western states of the Cordilleran system. It is less frequently encoun- 
tered in the Atlantic states and is relatively rare in the middle states, 
the Great Plains and the Mississippi Valley. The soil of the western 
states, inclusive of the Great Plains, yield, mainly, Bacillus botulinus, 
Type A, while the Mississippi Valley and the Great Lakes Region is 
characterized by a striking predominance of Type B. Similarly preva- 
lent is this latter type in the Atlantic states of Maryland, Delaware, 
New Jersey, Georgia and South Carolina, while scattered findings of 
Type A in Maine, New York and Pennsylvania indicate the existence 
of breeding places in virgin forests and mountains. Soils which are 
subjected to intensive cultivation and fertilization contain, as a rule, 
Bacillus botulinus, Type B. Botulinus spores are far more prevalent 
in virgin and pasture soils than in dirt, soil or manure collected from 
animal corrals, pig-pens, etc. Vegetables, fruits and feeds are fre- 
quently contaminated with the spores of Bacillus botulinus. String- 
bean pods and leaves, moldy hay, ensilage and decayed vegetation 
may yield a relatively high percentage of positive cultures. Human 
and animal botulism is not infrequent in those states in which Bacillus 
botulinus, Type A, predominates, or in which the percentage figures of 
positive cultures exceeds 20 to 30 per cent. From a practical stand- 
point, however, Bacillus botulinus is ubiquitous, and this survey gives no 
assurance that heat resistant spores cannot be found anywhere and at 
any time. The theory which claims that all the pathogenic anaérobes 
are regular inhabitants of the intestinal canal of animals deserves 
renewed investigation in the light of this survey on Bacillus botulinus. 
Dupovsky and Meyer (Ibid., Study No. V) studied the distribution 
of the spores of Bacillus botulinus in Alaska and Canada. They 
could not demonstrate Bacillus botulinus in the coast land soil of the 
Aleutian Archipelago. Bacillus botulinus, Type A, and occasionally 
Type B, was cultivated in moraine, glacier and mountain soil collected 
around Lake Louise in the Canadian Rockies. Soil samples obtained 
from the provinces of Prince Edward Island, Nova Scotia, Quebec, 
Ontario and British Columbia also furnished positive cultures. These 
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sume investigators (Ibid., Study VI) studied the occurrence of the 
spores of Bacillus botulinus in Belgium, Denmark, England, the 
Netherlands and Switzerland, and demonstrated Type B in soil and 
vegetable specimens collected in each of these countries. Bacillus botu- 
linus, Type A, was found consistently absent. The spores are widely 
distributed, but they are neither numerous nor very resistant to heat. 
ScHOENHOLZ and Meyer (Ibid., Study No. VII) state that Bacillus 
botulinus, Type B, is frequently found in the soils obtained from the 
Island of Oahu, in the Territory of Hawaii, and from the provinces 
of Chilili and Shansi in China. Type A has been found only in 
two Hawaiian and in one Chinese soil specimens. €oLEMAN and 
Meyer (Ibid., Study No. X) confirmed the work of Orr with 
reference to the pathogenicity of toxin-free spores of Bacillus botu- 
linus. They conclude that massive doses of toxin-free spores of 
Bacillus botulinus are pathogenic when introduced into the animal 
body. These spores and the vegetative forms arising from them are 
rapidly disseminated throughout the tissues of the body. Toxin-free 
spores of Bacillus botulinus germinate and the vegetative forms arising 
from this germination multiply and liberate toxin in the animal body. 
“sty and Meyer (Ibid., Study No. XI) studied the heat resistance 
of spores of Bacillus botulinus and allied anaérobes with the following 
results: The heat resistance of 109 strains of Bacillus botulinus (78 
Type A, 30 Type B and | non-toxic) from various sources varied from 
three to eighty minutes at 105° C. The maximum heat resistance of 
Bacillus botulinus spores artificially produced under the most favor- 
able conditions for growth and heated in a phosphate solution of a 
Pu 7.0 was as follows: Four minutes at 120° C.; ten minutes at 
115° C.; thirty-two minutes at 110° C.; one hundred minutes at 
105° C.; three hundred and thirty minutes at 100° C. These results 
represent actual survival times at the given temperatures. The heat 
resistance of spores of the same strain of Bacillus botulinus varied 
considerably, depending upon several factors, some of which are 
unknown. The average resistance of the spores of Bacillus botulinus, 
as found in approximately 20 gm, either of naturally or artificially 
contaminated soil, was less than three hours at 100° C. The death- 
rate of Bacillus botulinus spores was gradual and followed in a general 
way the laws of logarithmic decline. The majority of the spores were 
not exceptionally heat-resistant. Young moist spores, probably those 
of the first generation, appeared to be the most heat-resistant. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JouRNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JOURNAL. 
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they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 
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Dr. Joun H. Musser, Jr., 2628. 21st Street, Philadelphia, Pa., U.S. A. 
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STORM. 
Binder and Abdominal Supporter D -—Zerta 


A Sugar-Free 
Dessert 


FOR 


For Men, Women and Children Diabetic Conditions 


For Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-iliac Articulations, Floating 


Kidney, High and Low Operations, etc. = 
Ask for 36-page Illustrated Folder 


Mail orders filled at Philadelphia only— 
within 24 hours WRITE TO 


Katherine L. Storm, M.D. The Genesee Pure Food Company 
Originator, Patentee, Owner and Maker LE ROY, N. Y. 
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good results have 
been obtained with 


A 
New and Improved 
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Bucky-Potter 
Diaphragm 


ALL METAL CONSTRUCTION : ig A mixture containing in 
loose chemical combin- 
Write for Details ation approximately equal 
weights of creosote and lime. 

Possessing the pharmacologic activity 


of creosote but apparently free from its 
untoward effect on the stomach. 


(Calcium Creosotate) 


@y- Superior Ave., Cleveland, O. 


Samples of tablets sent on request. 
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HAVE MADE 
INTRAVENOUS MEDICATION 


yy Producing ethical intravenous solutions for the medical . 


\) 
SPECIALIZATION 
The !dea That Made Modern Times 
Our great forward strides in medical sciences have 


been the result of men giving attention to one 
subject and mastering it. 


We are specialists in the field of preparing 
Intravenous Solutions. 


Years of study and effort have resulted in 
knowledge of producing solutions of such high 
standard and uniformity that intravenous injection 
became a practical office and bedside procedure. 


This is, no doubt, the reason why Loeser’s 
Intravenous Solutions are accepted as the Standard 
and “Certified”. 


Clinical Reports, Reprints, Price List 
and 

The “Journal of Intravenous Therapy” 

will be sent to any physician on request 


New York Intravenous Laboratory 


100 West 21st Street 
New York, N. Y. 
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When Your Office Door 
Swings Open 


HEN your office door 

swings open and the pa- 
tient walks in, he does so witha 
feeling of apprehension. This 
feeling is due, not so much to 
the condition which brought 
him to you—he has confidence 
in you to remove that; not so 
much to the medicines and 
treatments you may prescribe 
for him—he knows they are 
necessary; but mostly to the 
restrictions you may impose on 
him—restrictions in activities, 
in daily routine, in normal diet. 


There is one apprehension 
which, in the vast majority of 
cases, you can quickly allay. 
Instead of saying, as some phy- 
sicians still unthinkingly do, 
“Stop Coffee!” why not reverse 
the dictum and permit the pa- 
tient to drink Coffee unless it is 
positively contra-indicated? 
How grateful your patient 
would be! What a relief! 


But —if the symptoms of 
any particular case point even 


Joint Coffee Trade Publicity 


on 


remotely to the contra-indica- 
tion of Coffee, by all means rule 
it out definitely. 


But don’t impose the hard- 
ship unnecessarily. Let the 
facts in each particular case 
decide the issue. 


And do not forget that Cof- 
fee has recognized therapeutic 
value, which you may com- 
mand with telling results. It 
is a renal tonic, a mild cardiac 
stimulant, a laxative, an anti- 
dote, a counter in shock and 
collapse. 


Hare, Stevens, Sollmann, 
Friedenwald, Ruhrah, Holling- 
worth, Osborne, Burton-Opitz, 
Stiles and a host of other thera- 
peutists, pharmacologists, nu- 
tritionists and physiologists, in 
no instance ban Coffee with a 
sweep of the hand. They 
recognize its value; they utilize 
its potency; they consider the 
patient’s mental attitude. 
Shouldn’t you? 


Committee, 64 Water Street, New York, N. Y. 


Precautions in the Preparation 
of Digitalis 


WO rigid requirements face the pharmaceutical chemist in making a 
dependable digitalis preparation. He must first obtain high original 
potency, and in the second place every precaution must be observed 

to prevent deterioration of the finished product while on its way from 
laboratory to patient. 


Digitalis leaves should preferably be selected that will run high in 
glucosidal content. From crude drug assaying 200 per cent U. S. P. 
standard, a finished tincture fully 150 per cent of U.S. P. strength may be 
obtained without the need of resorting to the possibly deleterious process 
of concentration. Furthermore, a defatting of the crude drug will add 
much to the permanence of the finished product. 


With an active, fat-free tincture thus secured, certain precautions will 
aid in obviating the deterioration resulting from age, and aggravated by 
contact with air and sunlight. If placed on the market in small con- 
tainers, preferably one-ounce in size, the contents of the bottle will in all 
likelihood be consumed before a marked loss of activity has taken place. 


The use of an old product is further guarded against by placing the date 
of manufacture on the bottle. The destructive action of oxygen may be 
avoided by displacement of the air in the bottle with inert carbon dioxide. 
And to render innocuous the actinic rays of sunlight, only amber-colored 
bottles should be employed. 


The finished product must of course be subjected to physiologic stand- 
ardization by one of the recognized methods, and adjusted if necessary 
exactly to standard. When these precautions have all been properly ob- 
served one may be sure that he has a product of suitable activity and the 
greatest possible permanence. 


Tincture of Digitalis No. 111, P. D. & Co., is a new product 
manufactured in strict accordance with these specifications. 


PARKE, DAVIS & COMPANY 


DETROIT. MICHIGAN 
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NEOSALVARSAN 


The practitioner who employs Neosalvarsan is reinforced in his judgment 
by more than 12 years of carefully controlled clinical experience. In the 
manufacture of American Neosalvarsan we have faithfully preserved the 
processes leading to the production of the original Ehrlich “914,” unsur- 
passed in therapeutic potency. 

The lowered prices of this therapeutic sufficiency herewith appended show 
our mindfulness of our obligations to the profession and the public. 


0.15 gram..... $0.60 per ampule 0.6 gram..... $0.80 per ampule 
0.3 gram..... 0.65 per ampule 0.75 gram..... 0.90 per ampule 
0.45 gram..... 0.70 per ampule 0.9 gram..... 1.00 per ampule 


SULPHARSPHENAMINE 


Sulpharsphenamine, one of the earlier Ehrlich arsenicals, intended for 
intramuscular use is manufactured by us. 

Prices range from 50 cents per ampule for 0.05 gram size to 80 cents per 
ampule for 0.6 gram size. 


- HA 
H:A-METZ LABORATORIES. Inc 


MA 


122 St NEw 


Calcium Metabolism 


Calcium Glycerophosphate is rapidly absorbed 
and does not cause gastro-intestinal irritation on 
long continued use as do the usual calcium salts; 
further, it stimulates or regenerates nervous and 


other tissues needing phosphorus. 


PHOSPHATES 


contains calcium glycerophosphate in a peculiarly 


absorbable form. 


SMITH, KLINE & FRENCH CO, 
105~115 North 5* St., Philadelphia, Pa. 


Established 1841 Manufacturers of Eskay’s Food 
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Recent 
Clinical Investigation 


advises the liberal use of water in the ordinary 
fevers and some palatable alkali to combat the 
existing acidosis. KALAK WATER admira- 
bly answers both requirements. 


Each bottle carries 
in sparkling form KALAK WATER COMPANY 


bicarbonates of sodium, Genera) Offices Removed to 
potassium, calcium and 


magnesium. 6 Church Street New York 


LUMINAL 


General Sedative 
Besides their use in Epilepsy, Luminal and Luminal-Sodium (Soluble 


Lumina!) are constantly gaining in favor as sedatives in various dis- 
eases, VIZ.: 
Chorea Pertussis 
Neurasthenia Dysmenorrhea 
Cardiac Neuroses Gastric Neuroses 
Climacteric Disorders | Exophthalmic Goiter 
Pre- and Post-Operative Cases 


For these conditions a 4 gr. dose, 2 or 3 times daily, is usually 
sufhcient, and tablets of this size are now available. 


Literature on request 
WINTHROP CHEMICAL COMPANY, Inc., 16-22 Hudson St., New York, N. Y. 


WINTHROP PRopucTs 
Conform to Original High Standards 
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THE 
GLEN SPRINGS 


WATKIN’'S GLEN, N. Y., ON 
SENECA LAKE 


WILLIAM E. LEFFINGWELL, PRESIDENT 


The facilities of The Glen Springs express 
the consideration of two factors of great 
importance in the successful hydrothera- 
peutic treatment of Heart Disorders. 


1. THE BATHS AT THE GLEN SPRINGS are 
in direct connection with the hotel. The patient’s 
reserve strength, created by the hydrotherapeutic 
process, is therefore not dissipated by the effort of 
traveling any distance between Bath House and 
Hotei. The time of recovery is thereby hastened. 


2. THE CONSTANT PERSONAL CONTROL 
of treatment by skilled physicians is imperative. 
The Glen Springs Medical Staff offers this con- 
stant personal control, in addition to the closest 
cooperation with the home physician during the 
entire period of the patient’s stay. 


These points of vital importance have been little 
considered at the European Spas. 


The Glen Springs is situated in the beautiful, 
healthful Finger Lakes Region of New York 
State. It is equipped with every modern facility 
for scientific examination, and hydrotherapeutic, 
electrotherapeutic and mechanotherapeutic treat- 
ment. It offers the luxury and comfort of a quiet 
delightful resort hotel—the benefit and pleasure of 
all outdoor sports and indoor recreations. 


OPEN THE YEAR ROUND 


Illustrated and detailed booklets, prepared espe- 
etally for the Medical Profession, on request 


On the Central division of. vania Railway, 
the Penn nde division of thd New York Cparteg/, and the 
main lin the Lehigh Valley. By the Lackau gn Erie 


Roads lonnec tion made at Elmira by spe 
Railr ed: 


The “Hindle” 
Electrocardiograph Equipment 


‘PHYSICIANS specializing in cardiac diseases 
find their diagnosis incomplete without a con- 
firmatory Electrocardiograph. Recent installa- 
tions include the names of foremost Physicians, 
Diagnostic Clinics, Sanitariums, Hospitals and 
Universities throughout the United States. 


INSTRUMENT C° fAME RIC A (wc 


NEW YORK CHAS.F HINDLE Ww YORK CITY 


VERY RELIABLE 
IN THE DIETETIC 
TREATMENT OF 
YOUR PATIENTS 


The Original 


HORLIC 


THE 


ACTURERS 
R MALTED MILK 
ACINE, S.A 


Avoid Imitations 


PRESCRIBED EXTENSIVELY 
BECAUSE OF ITS 
PROVED NUTRIENT 
ADVANTAGES 
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Hemoglobinometer 
Dare Aluminum 


Blood is examined undi- 
luted. Complete operation 
from the puncturing of patient's finger 
to cleansing of pipets takes but two 
minutes. 


The application and technic of exam- 
ination are described in all works of 
Hematology and Clinical Diagnosis. 


Rieker 


Coagulometer 


BRODIE-RUSSELL- 
BOGGS PATTERN 


Most accurate and 
quickest method for 
determining coagu- 
lative quality of the 
blood. 


For sale by all 
Supply Houses 


Write for descriptive 
circulars 


RIEKER INSTRUMENT COMPANY 
1919 Fairmount Avenue Philadelphia 


F. & R.’s 
GENUINE 
GLUTEN FLOUR 
Guaranteed to comply in all respects to standard 
requirements of the U.S. Department of Agriculture. 


Manufactured by 


THE FARWELL & RHINES CO. 
Watertown, N.Y., U.S.A. 
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THE AMERICAN DIETETIC 
ASSOCIATION 


will hold its 
SIXTH ANNUAL MEETING 
at 
INDIANAPOLIS 


on October 15, 16 and 17, 1923 
with headquarters at the Hotel Claypool 


With the present sensational prog- 
ress and development of dietetics 
throughout the country, there exists 
the greatest need for well-informed 
dietitians, keenly alive to the prob- 
lems of the day. The demand from 
hospitals, universities, schools, pub- 
lic welfare associations and the com- 
mercial field for food experts exceeds 
the supply. 


The program for Indianapolis wil! 
cover every phase of applied dietetics. 


increasing interest in the refinements 

perimetry have necessitated a second edition 

of this popular little text-book. It is larvely 
rewritten, considerably enlarged and rearranyed, 
the author believing that the anatomy and p! 
ology of the visual pathway should be grasped (irst 
by the student in order to thoroughly appreciate 
the necessity for the refinement in technic which 
has been evolved during the last decade, and to 
understand the reasons for the changes observed 
in disease of the various parts of the visual pathway. 


Part II, dealing with Physiological Principles 
and Normal Visual Fields, follows in natura! order. 


Part III, on Methods, Technic, Instruments 
Charts, should command the careful attention 0! 
the student who hopes to find in field stud 
real help which he needs in diagnosis. 


In the rewriting of Part V, on Special Pathol: 
of Fields, an effort has been’ made to differe: 
between papillitis and papilledema. Much « 
is laid on the minute changes in glaucoma, sinus 
disease, and especially the changes found in dise: 
of the visual pathway within the brain. Progres: 
these several conditions has been most notew 


By LUTHER C. PETER, A.M., M.D., F.A.C.S., 
of Ophthalmology in Temple Univ ersity School 
in the Graduate School of the U niversity of Pennsy!\ 1018: 
Ophthalmologist to the Hospita! for the Graduate >: 00 
of Medicine, University of Pennsylvania, Pol) ( 
Medico-Chirurgical Section; ete. 
161 engravings and 5 


Octavo, 281 pages wit! 
colored plates. Cloth, 


& FEBIGER 


706-08 Sansom Street PHILADELPH 
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Starch- free 
Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, ETC., 
CAN BE MADE EASILY By YOUR PATIENTS FROM 


Put up in carefully LISTERS ‘ Sold by leading 


measured boxes PREPARED CASEIN i ists or sent 


DIABETIC 
A month’s supply (30 : - patients with easily 
bores) $4.85 Flour followed recipes 


Made by LISTER BROS., Inc., 405 Lexington Ave., New York 


NEW BOOKS ON TUBERCULOSIS 


A complete reference library, which, in the light of present knowledge, answers 
every question on tuberculosis problems. 


REST AND OTHER THINGS ENVIRONMENT AND RESISTANCE 
By ALLEN K. KRAUSE, A.M., M.D. By ALLEN K. KRAUSE, A.M., M.D. 
Cloth, semiflexible, 164 pages Cloth, semiflexible, 144 pages 
$1.50 United States, Canada $1.50 United States, Canada 
$1.60 Other Countries $1.60 Other Countries 


TUBERCLE BACILLUS INFECTION and TUBERCULOSIS in MAN and ANIMALS 
By ALBERT CALMETTE, Pasteur Institute, Paris 
Cloth, gold stamped, 714 pages, 31 figures, 25 colored plates, indexed 


$8.00 United States, Canada, Cuba, Mexico 
$8.50 Other Countries 


CHEMISTRY OF TUBERCULOSIS THE TUBERCULOSIS WORKER 


By WELLS, DeWITT and LONG By PHILLIP P. JACOBS, Ph.D. 
Cloth, gold stamped, 438 pages Cloth, gold stamped, 325 pages 
$5.00 United States, Canada, Cuba, Mexico $3.00 United States, Canada, Cuba, Mexico 
$5.50 Other Countries $3.50 Other Countries 


ORDER FROM YOUR BOOKSELLER OR FROM THE PUBLISHERS 


WILLIAMS & WILKINS COMPANY, Bublishers of Scientise Baltimore, Md. 
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On the Beach and 
the Boardwalk 


American Plan Only 


Write for illustrated 
folder and rates 


(HALFONTE-HADDON HALL 


companionship, perfect comfort; relished meals 


ATLANTIC CITY 


Hospitable, homelike, always open, always welcoming, 
Chalfonte-Haddon Hall, winter or summer, are the 
natural choice of cultivated, interesting people seek- 
ing real benefits from days of rest. 

The sea air is gratefully mild and invigorating in winter— 
unbelievably mild, tempered by the breath of the Gulf Stream 

Summer is just one of four enjoyable seasons here. Faces 
glow, eyes sparkle the whole year round. When surf bathing 
stops, riding begins, and horses canter on the beach. A live 
throng moves briskly up and down the Boardwalk. Golf 
is played under ideal conditions. While on the broad deck 
porches of Chalfonte-Haddon Halli, healthy fatigue suns 
itself and looks out to sea. 


deep sleep. The life gives new energy to tired bodies, 
\aen new wit to jaded minds—and a lastin 


fondness for Chalfonte-Haddon Hall. 


LEEDS and LIPPINCOTT 
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AN ETHICAL FORMULA 
that appeals to the Doctor 
AN ATTRACTIVE FLAVOR > 
that appeals to the Patiert 
RESULTS that gratify both 


CHEMI 


CAL 


Invitation to Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 
Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 
Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
physicians for regular medical examination or treatment. Special rates for treatment and 
edical attention are also granted dependent members of the physician's family. 
An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
f the current ‘* MEDICAL BULLETIN,” and announcements of clinics, will be sent free upon 
juest. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michigan 
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HE REPUTATION AND INTEGRITY of the manu- 
facturer is the physician’s only guarantee of reliability 
of those organotherapeutic products for which there is no 


chemical or biological assay. Every manufacturing process 
and all our product is supervised by our Analytical and 
Research Department. When prescribing 


ORGANOTHERAPEUTIC 
PRODUCTS 


insure constancy and reliability of action by specifying 


“G. W. CARNRICK CO.” 


Single Gland Products 


Ovary Thymus 
Thyroid Mammary 
Pituitary—Entire Prostate 
Pituitary—Anterior Orchic 
Pituitary— Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 
Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 
maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK CO. 
417-421 CANAL STREET NEW YORK, N.Y. 


: 


S.M. A. 


To be used only on the order of physi- 
cians. For sale by druggists 


Requires only the addition of boiled 
water to prepare 


Formula by permission of The Babies’ 
Dispensary and Hospital of 
Cleveland 


The Results are Smiles 


T= best way to sum up the results 
of feeding S. M. A. to infants de- 
prived of breast milk is to say that the 
results are smiles, 


Nobody knows so well as the physi- 
cian how important happiness is as an 
indication of well-being in his little 
patients. 

S. M. A. babies are uniformly happy 
because they are uniformly well. They 
grow and develop normally, and are 
normally free from rickets and spas- 
mophilia. 

The key to this result of happiness may 


be found in the fact that thousands of 


physicians are feeding S.M.A. to nor- 
mal, full-term infants varying in age 


from a few days to one year or more, 
without any qualitative change whatsoever. 
In other words, S. M.A. could not be 
so used unless it resembled breast milk 
in all important respects. 

Incidentally, the smiles produced by 
S. M.A. are not confined to the babies. 
They are shared by the physician, 
pleased at the assistance which S. M. A. 
gives him in his work, and by the par- 
ents, whose smiles are of gratitude to 
the physician. 

We do not distribute samples of S.M.A. 
broadcast to the medical profession, but 
to any physician who wishes to observe 
results in his own practice, we send a 
supply sufficient to enable him to do 
so. Please address: 


THE LABORATORY PRODUCTS CO., 1111 Swetland Bldg., Cleveland, O. 


A FOOD TO KEEP BABIES 
and YOUNG CHILDREN WELL 
Adapted to Mother’s Milk 


SE ONLY ON QRDER AND UNDE? : 
MEASURING {2.07.08 
OZ.SITESI ASK YOUR DEALER FOR 
THEM, O PREPARE S.M.A. USE 
WARM BOILED WATER. MAKE EACH. 
BOTTLE ES AND 
NIPPLES CLEAN 
> 
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JOSLIN DIABETES 


A new (3d) edition of his famous work on The 
Treatment of Diabetes Mellitus is nearly ready. 
Order your copy now to avoid delay in receiving it 


INSULIN 


: ‘HIS section of the book was the last to be set in type and 
the material was revised up to the very minute of going to 


press. This means to you that you will receive absolutely tic 


latest, most authoritative, and most complete information and data on 
Insulin and within one volume. Not just a few phases are covered, 
but all that you ought and must know for the complete and suc- 


cessful management of any diabetic case. How Insulin affects the 


dietetic management, when it should be given, dosage, reactions, 


and when its use is unnecessary—all this, with the most up-to-date 


knowledge on Diabetic Diets, is told clearly and in full detail. Not 
only the author's own, but the experiences of the country’s leading 
specialists on diabetes are incorporated in this edition. 


Practically a New Book Throughout 


based on close to 3000 cases. Its purpose—to enable the averaxe 
practitioner to treat his patients instead of falling back on the 
specialist. A book for the Doctor and the facts he should know !n 
contradistinction to what the patient should know. Many new 
subjects are covered—the book is about 200 pages larger than t)e 
last edition and practically rewritten throughout. 

“This book will enable any physician who has diabetic patients under his care, 

and who will carry out the directions given, to obtain better results with his 


cases than are obtained by ninety-nine out of a hundred practitioners at the 
present time.’--THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION. 
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